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1.0 INTRODUCTION 

1.1 Fur~ose  

This document describes the  Bethpage f ~ c t o r y  t e s t  program fo r  the  M-5 vehi- 
c le .  In order t o  verify t ha t  the  vehicle and i t s  subsystems sa t i s fy  t he  t e s t  
program requirements and a r e  i n  a condition f o r  acceptance by NASA, a se r ies  
of detai led t e s t s  a r e  performed, These t e s t s  a r e  ident i f ied  as Operational 
Checkout Procedures (ocP's). Standard Manufacturing Procedures (SIP'S) 
a re  included t o  identify t h e i r  scope within the Test program. 

1.2 Amendments 

All amendments t o  t h i s  document sha l l  be issued by S/CAT Test Engineering. 

1.3 Precedence 

This Factory Operations Test Plan shall have precedence over any other t e s t  
plan pertaining t o  LM-5. 

1.4 Applicable Documents 

This Factory Operations Test Plan has been prepared i n  cumpliance with Con- 
t r a c t  NAS 9-1100, Exhibit E ( ~ y p e  I1 ~ocumentation). Reference documents 
which a r e  applicable a r e  l i s t e d  below. 

LSP470-1 Contract Technical Specification f o r  Lunar Module System 

EP470-2 IN-4 and Subsequent Master End Item Detail  Specification, 
Product Cocfiguration and Acceptance Test Requirements, 
Part 11. 

LSP470-7 LM-5 Ccntract End Item Detail  Specification, Product 
Configuration and Accepta~ce Test Requirements, a r t  I1 

MIL-E-6051~ Electrical-Electronic System Compatibility and Interference 
Control 

LED-360-7 M-4 and Subsequent Measurement L i s t  

m567-5 IM-5 BPA Test and Checkout Requirements Document 

2.0 TEST PROGRAM 

2.1 Description 

The IyI ascent stage and descent stage f l i gh t  s t ructures  individually go 
through a manufacturing buildup phase i n  Plant 2 i n  which secondary struc- 
tu re  and bracketry, complete f l u id  systems (except f o r  engines) and elec- 
t r i c a l  harnesses a r e  ins ta l led .  Thie i s  followed by low pressure gross leak 
checks of the f l u id  systans and DITMCO checks of t h e  e l e c t r i c a l  harnesses. 
Preliminary ambient ' checks of f l u id  system traneducers a r e  conducted. The 
RCS helium tankage modules a r e  checked pr io r  t o  ins ta l l a t ion  i n  t he  ascent 
stage. The RCS system is flushed and leak checks made of the  RCS i sola t ion 
valves. A preliminary LM cabin leak check is  made before the  ascent stage 
leaves Plant 2, 



The descent stage is transferred t o  the Cold Flow Pbcility fo r  Ugh pressure I -. j 
fluids system testing and propellant or i f ice  sizing. The ascent stage is 
transferred t o  Plant 5 t e s t  area where it i s  rotated and cleaned and then 
placed in an integrated workatand. Portions of the alsctronics oubsystama 
are  installed, The ascent stage i s  then transferred t o  the Cold Flow Facili ty 
for  high pressure fluids systems test ing and or i f ice  eizlng. 

Upon completion of cold flow testing, both stages a re  transferred t o  Plant 5 
Fina l  Assembly Area and installed in an Integrated workstand. The remining 
electronic components and engines are installed and f l ight  connectors msted. 
The ELEcTRICAL/ELECTRON~C Combined Subsystem PRE-FEAT testa  (62000) a re  per- 
formed in preparation for  FEAT (~ormel  Engineering Acceptance ~ e s t s )  . 
Upon completion of FEAT, the stages a re  transferred t o  the Cold Flow Facili ty 
for  a series of f luids  systems confidence test8 (Cold Flow 11). They a re  
then returned t o  the Final Assembly A r e a  for  instal la t ion of additional ther- 
mal shielding and Installation and checkout of the landing gear. The ascent 
stage is rctated and cleaned, followed by a weight and center of p v l t y  
check and preparation for  shipnent. A descent stage weight and center of 
gravity check i s  performed, the landing gear removed, and the stage i s  m- 
tated and cleaned md prepared for  sh lpent .  

2.2 Objective 

The objective of the t e s t  program is t o  verify satisfectory performance of 
the vehicle. (3 

2.3 Prerequisites 

The following items are  prerequisites on the Ui-5 t ea t  progrsm: 

a. Availability of the factory f a c i l i t i e s  

b. A v a i ~ k L i t y  of the vehicle hardwere (structure, electr ical  and fluids 
lines, functionally verified subsystem assemblies) . 

c. Availability of a%, ACE-SIC complex, and manufacturing hardware 

. Availability of a l l  reqolired software (OCP'S, SMP8s, ACES/C programs, 
m~nufac tur  ing procedures ) 

e. Availability of data acquisition processing and reduction hardware and 
software 

2.4 Limitations 

The following limitations a re  imposed on the I&-5 t en t  progrrrsl: 

a. A l l  operations must be capable of being perfoxmad undar facfactO.ry ambient 
condit ion8 of temperature, humidity, p+#We an8 clWinaat8 ' (no saviron- 
mental testing). 



2.0 TEST PROGRAM(CO~~) - 
b. Pyrotechnic operations a r e  limited t o  t he  use of i n i t i a t o r  s i ~ ~ u l a t o r s  

0n3.y. 

c. Live propellants a r e  not used i n  any phase of t he  program. 

2 .5  Electromagnetic Compatibility (EMC ) Testing 

Electromagnetic interference w i l l  be monitored during some s ~ e c i a l  EMC t e s t s  
performed on the vehicle throughout FEAT tes t ing.  

2.6 Constraint Logic 

a.  Module and subassembly t e s t s  must be completed pr ior  t o  Combined Subsys- 
tem Pre-FEAT Tests (62000). 

b. Combined Subsystem Pre-FEAT Tests (62000) must be completed pr ior  t o  
FEAT, Plugs- In (61015 ) . 

c. FEAT, Plugs-In (61015) must bc completed pr io r  t o  FEAT, Plugs-Gut (61018). 

d. N l - u p  ascent stage pr ior  t o  Weight and Center of Gravity Test (32001). 

e. Full-up descent stage pr ior  t o  Weight and Center of Gravity Test (32003). 

2.7 ~ e h i c l e / ~ e s t  - Flow Chart 

(see f igure 1.) 

3.0 OCP and SMP OUTLINES 

I n  .this section arranged i n  numerical order is an outl ine of each Operational 
Checkou.t Procedure (OCP) and Standard Manufacturing Procedure (sMP) t o  be 
performed on the  IM-5 vehicle at GAEC, Bethpage. 

NOTE 

Paragraphs refererned in the  OCP Outlines r e f e r  t o  
5~~470-2 ,  Part 11. 9 
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Test Ti t le  : 

Inert Explosive Devices Clearance and Fi t  Check 

Ascent and Descent ~Bcplosive Devices 

Test Obi ect ives : 

a. To verify that no structural and/or plumbing interferecces are  present t o  
hinder the installation of Explosive Devices and the torquing of Inert  
Cartridges i n  the LM Vehicle. 

- 

b. To insure proper f i t ,  correct routing and length of the Umbilical and Pyro 
Electrical Lines. 

Vehicle Configuration : 

Mated Atages 

t' 
7x Locat ion : 

LM Fina l  Assembly Area 
5 
3. Fazardous %erst ions : - 

Not Applicable 
r 

Components Under Test: 

A l l  areas in which explosive desices are hst.alled. 

Test Description: 

Seq. 01: Interstage k b i l i c a l  Combing and Wrapping Procedure. 

a. Combing and wrapping Umbilical Lines ( ~ l e c t r i c a l  and Fluid), so as t o  
allow the Guillotine Cutter Assembly t o  be f i t ted.  

Seq. 02 : Circuit Interrupter Cartridge Instal la t  ions ( inert ) . 
a. Installation of Explosive Cartridges in the dead face connectors and 

checking proper f i t  of Pyro Connectors t o  these Explosive Devices. 

Seq. 03: Booster Cartridge Instal2ation (inert) .  

a. Installation sf -xplosive cartridges in  all Helium Valves and checking 
proper f i t  of I,:q Connectors t o  these explosive devices. 

Seq. 04: RCS: Cartridbe Installation ( h e & )  

a. Installation of Explosive Cartridges in the RCS Valve and checking 
proper fit of Fyro Connectors t o  these Explosive Devices. 



Test Description: ( ~ o n t  ) 
SMP 3215 

Seq. 05: Inert Explosive Nut, Bolt and Cartridge Sub-Assembly Installations. 

a. Installation of Explosive Uevices i n  all four (4) interstage f i t t ings  
and checking proper f i t  of P y x  Connectors t o  these devices. Also 
f i t t i n g  associated blast  covers. 

': eq. 06: Pyro ;ine length check t o  Explosive !levices relay boxes (Ascent and 
bescent ) . 

a. Installation of ED Rehy Boxes and mat ingal l  Pyro Connectors t o  
insure proper f i t  and length. 



SMP OWLrn 

SMP 3250 
Test T i t l e  : 

Explosive Devices Subsystem Resistance Measurement Test 

Subsystem: 

Explosive Devices 

Test Objective: 

To measure an2 es tab l i sh  limits f o r  res is t snce  of System "A" and E. stem "B" 
Explosive Devices Fi r ing  Circuitry.  

Vehicle Configuration: 

Mated Stages 

Locat ion : 

Plant #5 Final Assembly Area 

Hazardous Opera', ions : - 
g Not Applicable 
f 
4 Components Under Test : 

EX) Relay Boxes 
Vehicle Wiring (pyre Lines) 

Test Descriptian: 

Seq. 01: C a l l  t o  Sta t ion  and EPS Activation 

Seq. 02: Fi r ing  Circui t  Resistance Measurements 



Test Title: -- 
Proof Pressure and Interface Lei Check of Suit Circuit Asaembly and Oxygen 
Control Module 

Subsystem: 

ECS 

Test Objectives: 

a. Verification of the st uctural integrity of the interface between the I9C 
330-190 Suit C i n ? ~ ? . t  At sembly and the ISC 330-390 Oxygen Control Module by 
appking a proof pmssure. 

b. Verification that thi leakage a t  the interface between the I8C 330-190 
Suit Circuit Assembly and the ISC 330-390 Oxygen Module is  within allow- 
able limits. 

Vehicle Configuration: 

Not Applicable 

Location: 
- ~ 

Plant j#2 - Clean Room 

Hazardous Operations : 

Proof pressure t o  1465 psig. 

Components Under Test: 
-- - - 

1zerfaces between ISc 330-190 Suit Circuit Assembly and JSc 330-390 oxygen Module 

Test Description 

Seq. 01: Call t o  station 

Seq. 02: ISC 330-390/190 Interface Roof Pressure & leak Test 

a. Pressurize the following interfaces t o  a proof pressure of 
1465 PSIG. Reduce pressure t o  operatiw pressure (1100 & 25 psig) 
and perform a leakage t e s t  using a k s s  Spectrometer Leak detector. 

1. Line between the ISC 330-'-90 and the Asc GOX No. 1 304 valve. 

2. Line between the I&%! 330-190 and the Asc GOX No. 2 304 valve. 

3 .  Line between the LSC 330-190 and the PISS 304 valve. 

b. Pressurize, the TSC 333-306 &nse lines and the interface between the 
outlet of the LSC 330-306 Reg end the in le t  t o  the ISC 330-190 SCA, 
t o  a proof presswe of 6.4a .I PAC. Reduce pressure t o  operating 
pressure (4.9a .2) psfg end p e r f m  a leacage t e s t  using a Mass 
Spectrometer k a k  detector. 

Seq. 03: Securing after  Test 



SMP OUTLINE 

c Test Ti t le :  

Flush, Purge, F i l l  and Gas Entrapment Test of Heat Transport Section, Primary 
Ascent Stage 

Subsystem: 
C 

ECS 

Test Objectives: 

a. To verify system leak f r ee  with a 1 h r  GN pressure decay. 
2 

To clean t he  primary etscerit stage HTS with f lushing f l u id s  t o  acceptable 
cleanliness level. 

To verify r e su l t s  within Specification limits of ISPl4-0020. 

To dry HTS with a GN2 Purge and Vacuum. 

To perform vacuum decay verifying system dry. 

To f i l l  the  primary A/S Coolant b o p  with ce r t i f i ed  water/glycol. 

To determine the  amount of entrapped gas i n  the  primary ascent stage. 

To c i rcula te  ch i l l ed  W/G with the  t r i m  control  unit  through ETS - Primary 
A/S. 

To verify the HTS - Primary Ascent Stage Circulation, 

Vehicle Configuration : 

Ascent Stage 

Location : 
-- 

Plant #5 - Final Assembly 

Hazardous Operat ions : 

Alcohol Flush of HTS 

Components Under Test : 

Test Description: 

Seq. 01: Call t o  Stations. 

Seq. 02: IITS - GSE Power Activation 



Teat Description: ( ~ o n t )  

Seq. 03: HTS Primary Coolant Loop Evacuation and Flush-Ascent Stage only. 

Sea. 04: IlrS - Primary Coolant Ehacuation and W/G F i l l .  

Seq. 05: Gas Entmpnent Teat (vehicle only) (para. 4.2.2.3-6.3) 

Seq. 06: Gas Entrapment Test (vehicle and GSE) 

Sea. 07: ~ a t e r / ~ l y c o l  Circulation 

Sea. 08: Securina ~ f t e r  Teat - A/S 



* 
SMP 3358 

Test Ti t le :  
Q 

Flush, Purge, Evacuation, F i l l  and Gas Entrapment Test of Heat Transport 
Section, Secondary 

Subsystem: 

ECS 

Test Objectives: - 

a. To ver i fy  system leak f r ee  with a 1 hr GN pressure decay. 2 
b. To clean the secondary HTS with Flushing F l ~ i d s  t o  acceptable cleanliness 

leve 1. 

c. To ver i fy  resu l t s  a r e  within Specification l i m i t s  of ISP14-0020. 

d. To dry tine HTS with a GN2 purge and vacuum. 

e. To perform vacuum decay verifying system dry. 

f .  To f i l l  the  secondary coolant loop with ce r t i f i ed  water glycol. 

g. To determine the  amount of entrapped gas i n  the  secondary coolant loop. 

h. To c i rcula te  chi l led  W/G with the  t r i m  control  uni t  through EITS Secondary. 

i. To verify the  HTS - Secondary Circulation. 
; 
t' 
j: 

.$. Vehicle Configuration : 

Ascent Stage 

i 
Locat ion : 

Plant #5 - Final Assembly 

Hazardous Operat ions : 

Alcohol Flush 

Components Under Test : 

Secondary IfllS 

Test Description: - 
Seq. 01: Call  t o  Stat ions 

Seq. 02 : HTS - GSE Power Activation 

Seq. 03: HTS - Secondary Coolant Loop Evacuation and Flush - A/S only 

Ssq. 04 : HTS - SecondarJ Coolant Evacuation and W/G F i l l  



- 1 ,  1 .  . ,'.. 1.. . ,  * .  

SMP OUTLINE 

Test Descri~tion: ( ~ o n t )  
SMP 3358 

Seq. 05: Gas Entrapment Test (vehicle only) (para. 4.2.2.5.6.5) 

Seq. 06: Gas Entmpment Test (vehicle and GSE) 

Seq. 07: ~ a t e r / ~ l y c o l  Circulation 

Seq. 08: Securing a f t e r  t e s t  - secondaly mS 



SMP OUTLINE 

c: Test T i t l e :  

\ 

Operational Vl3F Sect ion Inse r t i on  Loss and Voltage Standing Wave Ratio Test.  

Subsystem: 

Communications 

Test Objectives : 

The Ver i f ica t ion  of t h e  VHF Communication RF Signal  Paths 

Vehicle Configuration: 

Ascent Stage 

Location : 

Plant  # 5  Fina l  Assembly 

Hazardous Operz~t ions : 

Not Applicable 

Components Under Test :  

RF Signal  Paths 

a. Coax Lines 
b. Coax Connectors 

Test Description: 

Seq. 01: Ca l l  t o  S t a t ions  
--I 

Seq. 02: In se r t i on  Loss Measurements 

a, Verify operation of GSE 

Seq. 03: VSWR Measurement; 

a,  Verify operation of GSE 



SMP OUTLINE 

Test T i t l e :  

"S" Band Section Inse r t i on  Loss and Voltage Standing Wave Rat io Test 

Subsystem: 

Communications 

Test  Objective: 

The Ver i f ica t ion  of "S" Btlnd Communication RF Signal  Paths 

Vehicle Configura-tion : 

Mated Stages 

Locat ion  : 

Plant  #5 Fina l  Assembly 

Hazardous Ousrationc: 

Not Applicable 

Components Under Test:  

RF Signal  Path 

a. Coax Lines 
b. Coax Connectors 

Test Description: 

Seq. 01: Call t o  S t a t ions  

Seq. 02: In se r t i on  Loss Measurements "S" Band Ascent Stage 

Seq. 03: Inse r t i on  Loss Measurements "S" Band Descent Stage 

Seq. 04 : VSWR Measurements 

SMP 3821 

Seq. 05: Securing a f t e r  Test  - 



SMP OUTLINE 

Test T i t l e :  

Audio Inse r t i on  Loss 

Subsystem: 

Communications 

Test Objective: 

To e s t ab l i sh  t h e  i n s e r t i o n  l o s s  which w i l l  be incurred i n  t h e  Vel~ic le  and GSE 
Lines. 

Vehicle Configuration : 

Ascent 

Plant  #5 F ina l  Assembly - In tegra ted  Work Stand 

Hazardous Ocerat ions : 
- 

Not Applicable 

Components Under Test:  

Microphone and Headset Lines inc ludizg  GSE 

Test Description: 

Sea. 01: Vehicle and GSE Inse r t i on  Loss of Microphone Lines. 

Seq. 32: Vehicle and GSE Inse r t i on  Loss of  Headset Lines. 

Seq. 03: GSE In se r t i on  Loss Microphone Lines. 

Seq. 04: GSE Inse r t i on  Loss Headset Lines. 

Seq. 05 Securlng a f t e r  T a t .  -- 
a ,  Computation of  Sequence 01, 02, 03, and 04 t o  obta in  Vehicle In se r t i on  

Loss of both Microphones and Headset Lines. 



Test T i t l e :  

In-flight Antenna and Coupler Insertion Lose Verification 

'Test Objectives: 

a. To establish and record the  insert ion loss  of t he  In-fl ight  Antennas 
while mounted i n  t h e i r  Antenna Coupler Hats. 

b. To establish and record the  iqsert ion lose of the  GSE Attenuators in  t h e i r  
t e s t  configuration. 

c. To record insert ion loss  and s / N ~ ~  of each confi.guration t o  be used i n  
OCP 61015 test ing.  

Vehicle Configuration: 

Not Applicable 

Lccat ion: 

Plant No. 5 1 s t  Mezz. 

Hazardoua Operations : 

Not Applicable 

Components Under Teet: 

I S C  380-21002 VHF In-flight Antenna 
I S C  380-28004 A-Band In-flight Antenna. 

Test Description: 

Sea. 01: Insertion Loss A-Brmd 

Seq. 02: Insertion Loss VHF 



Test T i t l e  : 

a Ascent Stage Power Verification 

Subsystems : 

Elect r ica l  Pover 

Test 0b.i ectives : 

Verify the  in tegr i ty  of the  Ascent EPS Subsystem Buses 

Vehicle Conr'igurat ion: 

Ascent Stage 

Locat ion : 

Plant #5 Final Assembly 

Hazardous Operations: 

Not Applicable 

Conponents Under Test: 

Panel ll 
Panel 14 and 16 
Vehicle Wiring 

Test Description: 

Seq. 01: C a l l  t o  Stat ions 

Seq. 02: Bus Isola t ion and Continuity Verification - 
Seq. 93: Connector Voltage Measurements 

Seq. 04 : Trcns-Lunar 9us V e r i f  icatioi? - 
Seq. 05: Securrng a f t e r  Test 



Test Ti t le :  

Descent EPS Power Checkout 

Subsystems: 

E lec t r i ca l  Power 

Test Objectives : 

Verifies the  in tegr i ty  of the  Descent Stage 
EPS Main Feeders and Subsystem Buses 

Vehicle Configuration: 

Mated Stages 

Locat ion: 

Plant #5 Final Assembly 

Hazardous Ciperations: 

Not Applicable 

Components Under Test : 

Panel ll 
Panels 14 and 16 
Panel 1 
Pane?! 8 
Descent ECA's No. 1 and 2 
Vehicle WirSig 

Test Descriptioc: 

Seq. 01: C a l l  t o  Stat ions 

Seq. 02: Continuity ver i f ica t ion of t h e  Vehicle Descent Stage Buses 

Seq. 03: Load Connector Vcltage Verification 

Seq. 04: Corn. TI Voltage Verification 

Seq. 05: Securing a f t e r  Test 



Test T i t l e :  

Descent Stage Subs t i t u t e  Propel lant  Cold Flow Test 

Subsystem: 

Descent Propulsion 

Test Objectives : 

To hydraul ica l ly  balance t h e  Descent Stage Propel lant  Feed System. YQ dexc?i- 
s t r a t e  t h e  performance c h a r a c t e r i s t i c s  of t h e  vehic le  helium regula tors  e.i a 
pre-determined i n l e t  pressure.  (Paragraph b .2.2.8.3.4 ) 

Vehicle Configuration: 

Descent Stage. 

Locat ion : 
--  - 

Cold Flow F e c i l i t y  

Hazardous Condition: 

Pnewnatic Pressures up t o  1800 psig. 

Equipment Under Test: 

Pressur iza t ioz  and Propel lant  Feed Section. 

a .  Pressure reducers ( regula tors )  
b. Or i f i ce  P l a t e s  

Test Description: 

Seq. 01: Call To S ta t ions  - 
Seq. 02 : Lubst i t u t  e Prcpe l lan t  F i l l  

a. F i l l  of fuel and oxid izer  tanks with s u b s t i t u t e  propel lan ts  t o  pro- 
v ide  l i q u i d  media f o r  flowing through t h e  feed sys ten~ f o r  o r i f i c e  
s iz ing .  

Seq. 03: Pre-liun Operation Helium Sect ion 

a. Ver i f ica t ion  of f a c i l i t y  gaseous helium s t a tus .  

b. Veri f ica t ion  of  a s a f e  s t c r t  condi t ion p r i o r  t o  pressur iza t ion .  

Sea. 04 : Pre-Run P r m r a t  ion of Instrumentation Module 

a. Assurance of instrumentation module bleed 



Seq. 05: Pre-Run Fluid System Bleed 

a. Verification of a proper bleed i n  from the  propellant tanks t o  the  
engine simulator. 

. Verification tha t  the  oxid and fue l  weigh tank catch uni t  i s  i n  a 
" GO" condition. 

c .  Cijtairiing of i n i t i a l  fie1 and oxidizer sight  glass readings. (Actual 
level  of propellants i n  respective tanks). 

:; ?q. ,-'6 : Test Operat ions-Flowmeter Calibration 

a. Performance of s. flowmeter calibration run during which the  sub- 
s t i t u t e  propellants &re flowed from the  vehicle tanks in to  t h e i r  
respective f i e 1  and oxidizer catch tanks and weighed. 

b. Indication by TC of h i s  choice of continuing i n  sequential order 
through Seq. 09 o r  t o  perfom Seq. 10. The opt ion i s  t o  repeat 
the  run from the  par t i a l ly  f i l l e d  tanks. 

. 7 :  Post Test Operation 

a. Tjnloading of weigh catch tank unit.  (fieturn subst i tu te  propellants 
t o  storage and t ransfer  car ts .  ) -a 

Seq. 08: Pre-Run Operat ions 

a. Bleed of Fluid System re fe r  t o  Sequence 05. 

Seq. 09: Test Operations 

a. Calibration of flowmeters. Refer t o  Sequeree 06. 

Seq. 10. Vent of Pressurization and Propellant Section 

a. Vent of propellant tanks t o  ambient. 

b. Vent of upstream of solenoid l a tch  valves t o  ambient. 

c. Final sigh+, glass readings a r e  obtained. 

d. Performance of Post Test calibration procedures. 

e .  1 :  Post Test Operation 

a. Return of subst i tu te  propellants t o  the  storage and t rans fe r  car ts .  

Seq . 12 : Pre-Run Operat ions Ambient Helium Propellant Uti l ization 

a. Load of subst i tu te  propellants (ox and fuel) .  



OCP OuTLDlE 

OCP-GF-~@O~-LM- 5 

C 
Test Description: ( ~ o n t  ) 

Seq. 13: Pre-Run Operations Helium Section re fe r  t o  Sequence 03. 

Seq. 1 4  : Pre-Run Operation of Preparation of  Instrumentation Module 

Seq. 1 5  : Test ~Jperations-Propellant Uti l ization 

a. Verification of propellant i n i t i a l  levels  i n  t h e i r  respective tanks. 

b. Flow of substi tute propellants f r o m  t h e i r  tanks %hrough the  engine 
simulator in to  the  storage and t rans fe r  c a r t s  at a predetermined 
flow rate.  

Seq. 16: Secure From Test. 



Descent Stage Propellant Feed Section, Dry and Sample 

Subsvstem: 

D/S Propulsion 

Test Objective: -- 
Verification of dryness i n  DPS a t  t h e  conclusion of  Cold Flow Testing 

Vehicle Configuration: 

Descent Stage 

Locat ion : 

Cold Flow F8c ilit, . 

Hazardocs Operations: 

Pneumatic Pressure t o  50 PSIG 

Components dnder Test : 

Propellant tanks and l i n e s  

Test Description: 

Seq. 01: Cal l  t o  Sta t ions  

Seq. 02: F i r s t  Flush Fluid F i l l  (low leve l )  

a. F i l l i n g  of fue l  tank t o  about 5 inches with freon TF, t o  f l o a t  away 
any water i n  t h e  bottom of t h e  f u e l  tank. 

Seq. 03: F i r s t  Flush Fluid Drain 

a. Draining f u e l  tank of a l l  freon. 

Seq. 04 : Second Flush Fluid F i l l  

a, F i l l i n g  of f u e l  tank with freon TF to f l o a t  away any remaining water. 

Seq. 05: Second Flush Fluid Drain 

a. Draining of f u e l  tank l e v e l  t o  5-7 inches as freon is  returned t o  
the  s t ~ r a g e  cart,. 

b. Checking of cleanliness by taking samples 

c. Draining and discarding of remaining freon. 



c+ Test Description: ( ~ o n t  ) 

Seq. 06: GN2 Warm Up and Purge 

a. Drying of the  System: 

1. Purge the  oxid and fue l  tanks with warm GN2 f o r  4 hours at  
50 PSIG. 

b. Checking f o r  DPS dryness a f t e r  a 15 minute dwell: 

1. Samples from the  oxidizer and fue l  syste~?.s w i l l  be checked f o r  
freon and moisture content. 

Sea. 07: Simultaneous Purge of Fuel and Oxidizer Systems 

a. Sequence 07 w i l l  be performed only i n  t he  event t ha t  the  samples 
taken i n  sequence 06 f a i l .  This sequence i s  essent ia l ly  a duplicate 
of sequence 06 pertaining t o  both t he  fue l  and oxidizer systems. 

Seq. 08: Repurge of Oxidizer System 

a. This sequence i s  performed only i n  the  event t ha t  the  fue l  system 
samples met specif icat ions and one o r  both oxidizer samples fa i led .  
This sequence i s  essent ia l ly  a dupiicate of sequence 06 pertaining 
t o  the oxidizer system. 

Seq, 09: Repurge of Fuel System 

a. This sequence is performed only i n  t he  event t ha t  oxidizer system 
samples met s p e c i f i c a t i ~ c s  and one o r  both fue l  samples fa i led .  
This sequence i s  essent ia l ly  a duplicate of sequence 06 pertaining 
t o  the fue l  system. 

Seq. 10: System Sampling After  8 Hours 

a. Verification t ha t  t he  freon and/or moisture content does not exceed 
200 ppm. 

1. Allow system t o  dwell 8 hours ; at the end of 8 hours take new 
freon and water samples. 

b. I f  the  samples exceed 200 ppm then repeat sequence 07, 08, o r  09 
as necessary, then repeat sequence 10. 

Seq. 11: Securing After  Test 

a. Application of GN2 blanket pressure of 10-20 PSIG t o  fue l  and 
oxidizer tanks through ~ ~ 9 4 4 0  and GP9441. 
(paragraph 4.2.2.8.4. ) 



Test T i t l e  : 

Low Pressure Descent Engine Interface Leakage Check 

Subsystems : 

D/S Propulsion 

Test Objectives : 

P .  To establish the  leakage in tegr i ty  of t he  D/S engine interfaces at low 
pressure. 

b, To leak check a l l  mechanical connections and a l l  new brazes not previously 
leak checked. 

Vehicle Configuration: 

Descent Stage 

Locat ion : 

LM Final Assembly Area 

Hazardous bera t ions :  

Pneumatic pressures t o  50 psig. 

Components Under Test : 

D/S Propellant Feed Section vehicle/~ngine Interfaces. Propellant l i n e  quick 
disconnects, 

Test Description: 

Seq. 01: Call To Stat ions 

Seq. 02: Low Pressure Leak Check (paragraph 4.2.2.8.3,6) 

a. Pressurization and venting of t h e  D/S propellant tanks with GHe 
(3  cycles) t o  ensure a GHe environment throughout the  system. 

b. Pressurization of the  D/S propellant tanks and engine feed l i n e s  t o  
50 psig GHe. 

c. Leak check of t he  D/S engine i n t e r f a ~ e s  and feed l ines  using a mass 
spectrometer leak detector. 

d. Leak check of the  D/S propellant l i n e  quick disconnects using a 
volumetric leak detection meter (LDM) . 



OCP OUTLINE 

;; c: Test Description: ( ~ o n t  ) 
e 

e. Leak check of t h e  D/S engine solenoid vent valves us ing  a mass 
spectrometer l eak  de tec tor .  

f. Venting of  GHe from propel lant  tanks. 

Seq. 03 : GN? Blanket Tressure Application 

a .  Pressurizat ion and venting of t h e  D/S propel lan t  tanks wi th  GN2 
(3  cycles)  t o  c l e a r  them of GHe. 

b. Pressurizat ion of t h e  propel lant  tanks t o  1 5  p s i g  with GN2. 

Seq. 04: Securing Af'ter Test  



OCP OUTLINE 

Test T i t l e :  

Descent Stage I n t e r n a l  Component Leak Checks. 

Subsystem: 

D/S Propulsion. 

Test Objectives: 

To e s t a b l i s h  that t h e  leakage i n t e g r i t y  of t h e  D/S propulsion subsystein was not 
degraded during t h e  Cold F l a t  Tests.  

Vehicle Configuration: 

Descent Stage. 

Locat ion  : 

Cold Flow F a c i l i t y  

Hazardous Operat ions : 

Pneumatic pressures  up t o  1000 psig. 

Com~onents Under Test : 

Solenoid Valves, Helium regulators ,  bu r s t  d i sc ,  l una r  dump squib valves and quad 
check valves.  

Test Description: 

Seq. 01: Call t o  S t a t ion  

Seq. 02: Subs t i t u t e  Propel lant  F i l l ,  Fuel (para.  4.2.2.8.3.4(c)) 

a. F i l l  tank wi th  s u b s t i t u t e  propel lant  t o  reduce pneumatic pressure 
energy s tored  i n  tank  during Sequence 04. 

Seq. 03: Subs t i t u t e  Propel lant  F i l l ,  Oxidizer (Para. 4.2.2.8.3. A(c) ) 

Typical t o  Sequence 02. 

S cq. 134 : Primary and Secondary Solenoid Valves, Regulator Creep, Propell.ant 
Burst Discs, and Lunar Dump Sqi!ib Valves Leak Test 

Pr imarj  and Secondary Solenoid Valves (Para. 4.2.2,8.3.3(d)) 

a. Apply an  upstream pressure of 950 p s i g  GHe through GQ 9405 wi th  
l a t ch ing  valves closed. 

b. Using an  LDM at por t  GQ 9425 co l l ec t ,  f o r  a spec i f i c  period of  time, 
t h e  quant i ty  of helium leaking pas t  t h e  valves. 

c .  Vent high pressure manifold through GQ 9405 t o  atmosphere. 
d 



OCP OUTLINE 

$".. Test Description: ( ~ o n t  ) 
7 %.# 
9. Seq. 04-022: Regulator Creep Test (para. 4.?.2.3.3.3(d), ( e ) )  
;>. 

a. Apply vacuum on referesce ports  of primary and seccndsry regula- 
.f t o r s .  

b. Pressurize high pressure manifold t o  950 psig GIie through port  
GQ 9405 with latching valves open. 

c. Close primary and secondary la tching valves a f t e r  checkingthat  
the  r e g d a t o r s  have locked up and a r e  maintaining a rnaximum of 
255 psig ou t l e t  presswe.  

d. Vent the  low pressure manifold through GQ 9425 t o  212 psig. 

e. Open primary solenoid valve. 

f .  Monitor primary regulator  creep by observing f c r  a specif ied 
period of  time t h e  pressure r i s e  i n  the  low pressure manifold 
a t  port GQ 9425. 

g. Repeat above s teps  f o r  secondary regulator.  

Saq. 04-066: Eke1 and Oxidizer Burst Disc and Lunar Dump Valve Leak Check 
(para. 4.2.2.8.3.3(f)) 

a.  Vent low pressure mar.if@ld throug!! GQ 9425 t o  ambient. 

b. Maintain a pressure of 240 psig downstream of the  quad check 
valves. 

c. Using an LDM a t  ports  GQ 9445 and GQ 9!+44 col lec t ,  f o r  a specifiec 
period of t i n e ,  t h e  quantity of helium leaking past  the  h e 1  and 
oxid burst  discs.  

d. Using an LDM a t  ports  GQ 9448 and GQ 9449, respectively, collec.t, 
fo r  a specif ied period of  time, the  q m n t i t y  of he l iun  leaking 
past the  lUar  di.mp squib valves. 

e. Vent propellant system t o  8-10 psig through GQ 9442 anfi GQ 9443. 

Seq. 05: Qur.3 Check Valve Leak Check (para. 4.2.2.8.3.3(f)) 

a. Vent low pressure me.nifold upstream of check valves through '38. 9425 
t o  atmosphere. 

Seq. 05-004: Leak Check Downstream Check Valves 

a. With LDM a t  GQ 9432, col lec t ,  f a r  a specif ied period " time, 
t h e  quantity of heliun; leaking past t h e  check valve. 

b, Repeat previous s t e p  f o r  GQ 9433, GQ 9430 and GQ 9431. 



Test Description: ( ~ o n t  ) 

OCP OUTLlSJE 

Sea, 05-020: Leak Check Upstream Check 

a .  Pressurize GQ 9431 t o  10 p i g  GHe. 

b. With LDM at GQ 9425, col lect ,  f o r  a specified period of time, the  
quantity of helium leaking past check valve upstream of GQ 9431. 

c. Repeat similar steps fo r  check valves ugstream of GQ 9430, 
G& 9432 and GQ 9433. 

Seq. 05-043: Leak Check Wilole Check Valves Assemblies 

a.  Close GQ 9432 and GQ 9433. 

b. With LDM ttt GQ 9425 collect,, fo r  a specified perfoe of t h e ,  t he  
quantity of helium leairing p s t  f i e 1  check valve assembly. 

c. F.epeat similar steps fo r  oxidizer check valve ~r..ernbly. 

Seq. 06 : Subst i t c t e  Propellant Offloading 

a. Pressurize propellant tanks with GHe through CQ 9404 t o  50 psig. 

b. Open GQ 9452 and GQ 9453 t o  offload propellarts ,  

c. When propellants a re  offloaded, close GQ 9452 and GQ 9453. 

cl. Close helium ,supply a t  GQ 9404. 

e. Vent propellant tanks t o  15 psig through GQ 9442 and GQ 9443. 



OCP OVTLINE 

Test T i t l e :  a D/S Propulsion System Verif i c s t  ion. 

Subsystem: 

D/S Propulsion. 

Test Objectives : 

To ver i fy  tha t  tne  Descent Stage Propulsion System i s  ready f o r  shipment t o  
Kennedy Space Center by per5orming fL:?ctional and pressure in teg r i ty  t e s t s .  

Vehicle Confiwration: 
- - 

Descent Stage. 

Locat ion : 

Cold Flow Faci l i tg  . 
Hazardous Operat ions : 

High pneumatic przssures. 

Equipment Under Test : 

a. Supercrit  i c  31 Xelium Tank. 

b. Helium Explosive Valves. 

c . Latching Heliun Solenoid Valve. 

d. Helium Regfiators . 
e. Quad Che-lr. Valves. 

f .  Compatibility Squib Valves. 

g. Pressurs Relief Valves and Burst Discs. 

h. Engine Pre-Val; : . 
i. Engir:e Ball Valves. 

j. New Brazes. 

k. Me~hanical f i t t i n g s .  

i Seq. 01: ? a l l  t o  Sta t ion  
-7 

B (2 
f 

Seq. 02: SHe Tank Purge and Satqple - 



Test Des2ription: ( ~ o n t  ) 

Seq. 03: SHe Tank Cold Gas Flow, LHe F i l l  and Cold Soak (Para. 4.2.2.8.3.3) 

Seq. 04: SHe Tank Heat Leak Test (~ara. 4.2.2.8.3.3(b)) 

Seq. 05: SIie Tank Leak Test, Latching Helium Solenoid Valve Leak Check, and 
High Pressure Manifold Proof and Leak Check (Para. 4.2.2.8.3.3) 

Seq. 06: Helium Regulator M c t i o n a l  Check and Leak Test (para. 4.2.2.8.3.3) - 
Seq. 07: Leak Check of Brazed Bypass Caps, Relief Valve Functional Check, 

Quad Check Valve F'unctional and Leakage Check, Engine Ball Valve 
Leak Check, and Pre-Valve Leak Check, and Thermo Relief Check 
(Para. 4.2.2.8.3.3, 4.2.2.8.3.7) 

Seq, 08: Engine Ball Valve Leakage Check, -ai. - GN2 (para. 4.2.2.8.3.7) -- - 
SeQ. C?: Quad Check Valve LQW Pressure Leakage Test on Factory Floor Only 

(Para. 4.2.2.8.3.6) 

89q. 1G: Pressure Purge D/S Propulsion and SHe Tank Blanket Pressure (w) 
R e a ~ ~ l i c a t  ion ( Para. 4.2.2.8. -T- 



Test T i t l e  : 
' At-. 
: \ .  D/S P ropds ion  Subsystem Proof Pressure,  Leak Check and SHe Tank Heat Leak 

Test  and Mission Simulation Run 

Subsystem: 

D/S Propulsion 

Test Ob,jective: 

a. Ver i f ica t ion  of Qmd Check Valve Leakage Charac t e r i s t i c s .  

. Veri f ica t ion  of  S t r u c t u r a l  I n t e g r i t y  of  Plumbing Lines and Pressur iza t ion  
Modules at Proof Pressure Levels. 

c. Veri f ica t ion  of S t r u c t u r a l  I n t e g r i t y  :)f SHe and He Tanks and Associated 
Lines at Proof Pressure. 

d. Veri f ica t ion  of Rel ie f  Valve Functiocal Gperation agd S t r u c t u r a l  I n t e g r i t y  
at Proof Pressure. 

e. Ver i f ica t ion  of 3razing I n t e g r i t y  of Propell -zit System Down t o  Quad Check 
Valves by Leak Check 

f .  Mission Simulation Performance U t i l i z i n g  t h e  SHe Tar,;;. 
- -. c) Vehicle Configumt ion : 

Descent Stage 

Locat ion : 

Cold Flow F a c i l i t y  

Hazardv~s  Operation : 

a. Pneumatic Pressures Up t o  2274 PSIG 

b. Liquid Helium Stored at -450'~ and a t  Pressures  up t o  2274 PSIG 

Equipment Under Test : 

Quad Check Valves 
Pl-mning Lines 
Pressur iza t ion  Modules 
Rel ie f  Valves 
Propel lant  System 
Check Valves 

Yest Description: 

, :, / " ,  
~5 Seq. 31: Call To S ta t ion  

E Seq. 02: Quad Check Valvz Leak Check (Para. 4.2.2.8.3.3) - 
'i.. 
.':> . 



O C P - G F - ~ ~ O ~ ~ - L M - ~  - 
Test Description: ( ~ o n t  ) 

Seq. 03: Substi tute Propellant F i l l  ( ~ u e l  s ide)  (~ara. 4.2.2.8.3.4(c)) 

Seq. 04: Substi5ute Propellant F i l l  (oxidizer s ide)  (Para. 4.2.2.8.3.4(c) ) 

Seq. 05: rooellant Feed Sect 

Seq. 06: Substj' t Fuel and Oxidizer Propellant Off Loading 
eE ,:2.2.5.3.4(~)) 

Scq. 07: SHe Tank Purge end Sample 

Seq. 08: SHe Tank Cold Gas Flow, LHe F i l l  snd Cold Soak (Para. 4.2.2.8.3.3) 

Seq. 09: SHe Tank LHe Ref i l l  

Seq. 10: Safety Precautions fo r  Emergency SHe Tank Venting 

Seq. 11: High Pressure Manifold Proof md Leak Test and SHe Tank Proof a d  
Leak Test. Ambient Helium S ta r t  Tank Proof and Leak Test. 
(Para. 4.2.2.8.3.1, 4.2.2.8.3.2) 

Seq. 12: 

Seq. 13: 

Seq. 14: 

Seq. 15: 

Seq. 16: 

Seq. 17: 

Seq. 18: 

Seq. 19: 

Seq. 20: 

LHe F i l l  and Cold Soak (Para. 4.2.2.8.3) 

SHe Tank EG Ref i l l  and SHe Pressurizat;ion (para. 4.2.2.8.3.3) 

SHe Tank Heat Leak Test (para. 4.2.2.8.3.4) 

Mission Simulation Prof i le  Run (para. 4.2.2.8.3.5) 

Securing After Test Vent Procedure 

Substitute Fuel Pmpellant Off Loading 

SIIe Tank Venting (TO be done only 

Securing SHo Tank (To be done only i f  required.) 

Securing After Test (TO be done only i f  required.) - 



OCP O U T L r n  

Test T i t l e  : 

Ascent Stage Substi tute Propellant Cold Flow Test, 

Subsvst LT r 

Ascent Stage Propulsion. 

Test Objectives : 

To hydraulically balance the  ascent stage propellant feed system. 

To demonstrate the  performance character is t ics  of t he  pressurization and pro- 
pellant  feed system with the  four pressure regulators operating indjvidually 
and i n  combination. 

To demons",te the  performance character is t ics  of t he  pressure regulators 
under decaying i n l e t  pressure and low temperature conditions, and t o  demon- 
s t r a t e  tphe performance character is t ics  of the  solenoid latching valves a t  low 
temperature. 

Vehicle Configuration : 

Ascent stbge. 

Location : 

Cold Flow Facil i ty.  

Hazardous Operat ions : 

Pneumatic pressures up t o  3500 psig. 

Components Under Test : 

Set of mtched or i f i ces  i n  t'ne f ue l  and oxidizer feed l ines .  
Pressure reducers (regulators).  
Solenoid latching valves. 

Test Description: 

(para. 4.2.2.9.2.4.) 

Seq. 01: Call  t o  Stations. 

Seq. 02: Subsfitute Propellant F i l l ,  Fuel. 

a. F i l l ing  of f ue l  tank with subs t i tu te  propellant (water) t o  reduce 
pneumatic energy stored i n  tank. 

Seq. 03: Substi tute Propellant F i l l ,  Oxidizer. 

a .  F i l l ing  of oxidizer tank with subst i tu te  propellant (freon) t o  
reduce pneumatic energy 3tored i n  tank. 



OCP OUTLINE 

Test Description: ( ~ o n t  ) - 
Seq. 04 : Helium Pressurization Preparation. 

a. Seq. 04-002: Check of helium storage t o  ascertain that  it i s  a t  
4500 psig minimum. 

b. Seq. 04-004: Sett ing of pneumatic control s ta t ion in to  s tar t -safe  
condition. 

c. Seq. 04-005: Sett ing of ascent stage control s ta t ion in to  'GO1 
condition. 

Seq. 05: Preparation of Instnunentatior, Module. 

a. Seq. 05-002: Application of vacuum t o  reference p>rt of one helium 
regulator. 

b. Seq. 05-006: Isolat ion of instrumentation module from vehicle. 

c. Seq. 05-012: Purge of instrumentation module of f luid.  

d. Seq. 05-015: Recordation of ambient and pressurized zero readings 
of the  del ta  P transducers on instrumentation module. 

e. Seq. 05-031: Bleed of t he  f l u id  l i ne s  a f t e r  opening of t he  instru- 
mentation module t o  vehicle propellants. 

f .  Seq. 05-044: Recordation of ambient bled-in zems with i n s t m e n t a -  
t ion  module i n  ' i so la te  mode' and ' t e s t  mode'. 

g. Seq. 05-046: Recordation of f l u id  l eve l  i n  propellant tanks. 

Seq, 06: Test Operat ion op low meter ~ a l i b r a t  ion). 

a .  S t l .  06-002: Sett ing of fue l  and oxidizer Weigh Tank Calibration 
Units (WTCU) t o  receive sub s t  i t u t  e propellants flowing through the  
propulsion system. 

b. Seq. 06-0~5: Verification of f a c i l i t y  valves configuration t o  route 
substi tute propellants .,,o 'YTCU1 s . 

c. Seq. 06-011: Fressurization of ullage i n  propellant tanks. 

d. Seq. 06-014: Recordation of pre-run pressurized bled-in zeros with 
instrunentation module i n  I t  e s t  mode and f sola te  mode . 

e. Seq. 06-026: Flow of subst i tu te  propellants through Engine Simulator 
Unit (ESU) t o  WTCU1s as foU.ws: 

1. Turn on of a11 ins tnunenta t io~  recorders. 

2. S t a r t  of flow. 



OCP OU'rLrn 

Test Description: ( ~ o n t )  
FI 

ti., 3. Adjustment of flow t o  33 GPM. 

4. Set of instrumentation module i n  ' t e s t  mode'. 

5. When fue l  WTCU collected 2000 l b s  of fuel  approximately, s e t  of 
instrumentation module -to ' i so la te  mode' a.ld termination of flow. 

f .  Seq. 06-028: Recordation of post-run pressurized bled-in zeros with 
instnunentatior. module i n  ' t e s t  mode' and ' i so la te  mode'. 

Sea. 07 : Vent and Pressurization of Pro~ell.ant Sect ion. 

a .  Seq. 07-002: Closing of 'He P r i  Shutoff' and 'He Sec Shutoff' 
valves. 

b. Seq. 07-003: Venting of c e l i  L:essurization system t o  ambient. 

c. Seq. 07-005: Depressurization of p r 0 ~ e 1 l . x ~  tanks t o  10-20 psig. 

d. Seq. 07-009: Isolat ion of instrumentation inodule fromvehicle. 

e .  Seq. 07-313: Purge of instruinentation module of f lu id .  

f. Seq. 07-018: Recordation of ambient zero readings of the  de l ta  P 
transducers on instrumentation m0duJ.e. 

g. Seq. 07-028: Recordation of f l u id  level  i n  the propellant tanks. 

h. Seq. 07-031: Turn off of a l l  instrumentation recorders. 

Seq. 08: Post Run Cperations. 

a. Seq. ~ 1 8 ~ ~ 0 3 :  Recordation of post run weight pressure and f l u id  l eve l  
of the  WTCU1s. 

b. Seq. 08-005: Configuration of t he  WTCUts and f a c i l i t y  valves t o  
enable the  return of the  subst i tu te  propellants t o  the  storage car ts .  

c. Seq. 08-008: Return of t he  subst i tu te  propellants from WTCU's t o  
the  fue l  and oxidizer storage car ts .  

Seq. 09: Substi tute Pi-opellant F i l l ,  Fuel. 

Typical t o  Sequence 02. 

Seq. 10: Substi tute Propellant F i l l ,  Oxidizer. 

"pica1 t~ Sequence 03. 

? eq, 11: Helium Pressurization Preparation. 

Typical t o  Sequence 04. 



Test Description: ( ~ o n t  ) 

S eq. 12 : Preparation of Instrumentat ior, Module. 

Typical t o  Sequence 05. 

Seq. 13: Test Operat ions ( ~ r o p e l l a n t  ~ t i l i z a t  ion). 

a. Seq. 13-002: Configuration of the  f ac i l i t y  valves t o  route silb- 
s t i t u t e  propellants from vehicle t o  the  fue l  and oxidizer storage 
car ts  . 

b. Seq. 13-007: Pressurization of t he  ullage of the  propellant tanks. 

c. Seq. 13-011: Recordaticn of pre-run pressurized bled-in zercs with 
instrumentation module i n  ' t e s t  mode and I i so la te  mode ' . 

d. Seq. 13-015: Flowing of subst i tu te  propellants from vehicle 
through ESU t o  the  fuel  and oxidizer storage car ts  a s  follows: 

i. Turn on of a11 instnunentation recorders. 

2. S ta r t  of flow. 

3. Adjustment of flow t o  33 GPM. 

4. Sett ing of instrumentation module i n  ' t e s t  mode'. 

5.  120 seconds from in i t i a t i on  of flow, se t t ing  of instrumentation 
module i n  ' i so la te  mode' and terminate flow. 

e. Seq. 13-016: Recordation of post run pressurized bled-in zeros 
with instrumentation module i n  ' t e s t  mode' and ' i so la te  mode'. 

f. Seq. 13-921: Isolat ion of vehicle from pressurization system. 

g. Seq. 13-023: Pa r t i a l  depressurization of vehicle. 

h. Seq. 13-025: Switch of vacuum t o  the  reference port of an a l t e r -  
nat e helium regulator. 

i. Seq. 13-028: Repressurization of ullage of propellant tanks. 

j. Repeat steps (c) ,  (d), and ( e ) .  

k. Repeat steps (t') through ( j ) .  

Seq. 14: Vent and Pressurization of P r o ~ e l l a n t  Section. 

Typical t o  Sequence 07. 

Seq. 2.5: Substitute Propellant F i l l ,  Fuel. 

Typical t o  Sequence 02. 



OCP OUTLINE 

Test Description: ( ~ o n t  ) 

Sea. 16: Subs t i t u t e  Propel lant  F i l l ,  Oxidizer. 

Typical t o  Sequence 03. 

Seq. 17: Helium Pressur iza t ion  Preparat iori. 

Typical t o  Sequence 04. 

Seq. 18: Preparation of Instrumentation Module. 

Typical t o  Sequence 05, 

Seq, 19: Test  Operat ions (2ropel lant  U t i l i z a t  ion)  . 
Typical t o  Sequence 13. 

Seq. 20 : Vent and Pressur iza t ion  of  Propel laut  Sect ion.  - 
Typical t o  Sequence 07. 

Seq. 21  : Silb st i t u t  e Propel lant  F i l l ,  Fuel. 

Typical t o  Sequence 02. 

0 Seq. 22 : Subs t i t u t e  Proqel lant  F i l l ,  Oxidizer. 

Typical t o  Sequence 03. 

Seq. 23: Helium Pressur iza t ion  Preparation. 

Typical t o  Sequence 04. 

Seq. 24: Preparation of Ins tmenta t ion  Module. 

Typical t o  Sequence 05. 

Sey. 25: Test Operations ( ~ r o p e l l a ~ t  u t i l i z a t i o n ) .  

Typical t o  Sequence 13. 

Seq. 26: Vent and Pressur iza t ion  of Propel lant  Sect ion.  - 
Typical t o  Sequence 07. 

Seq. 27 : Subs t i t u t e  Propei lant  F i l l ,  Fuel. - 
Typical t o  Sequence 02. 

Seq. 28: Subs t i t u t e  Propel lant  F i l l ,  Cuidizer. 

Typical t o  Sequence 03. 



Test Descr i~ t ion :  ( ~ o n t )  

Seq. 29: H s l i u m  Pressurization Preparation. 

Typical t o  Sequence 04. 

Seq. 30 : Preparation of Instrumentation Module. 

Typical t o  Sequence 05. 

S eq. 31: Test Operations ( ~ ~ o p e l l a n t  ~tilizat ion). 

Typical t o  Sequence 13. 

Seq. 32: Vent and PressurSaation cf Propellant Section. 

Typical t o  Sequence 07. 

sea, 33: Substi tute Propellant F i l l .  he:. 

Typical t o  Sequence 02. 

Seq. 34 : Substitute Propellant F i l l ,  Oxidizer. 

'Iypical t o  Sequence 03. 

Seq. 35: Helium Pressurization Preparation. 

a. Sequence 35-002: Assure helium storage i s  at 4500 psig minimum. 

b, Seq. 35-004: Set of pneumatic control s ta t ion t o  s tar t -safe  
condition. 

c. Seq. 35-005: Set of a s c e ~ t  stage controi s ta t ion t o  'GO' condition. 

d. Seq. 35-006: Interconnection of one helium tank with the  high 
pressure manifold and t he  pressurization system. 

Se l  . 36: Premratiion of Instrumentation Module. 

Typical t o  Sequence 05. 

Seq. 37: Test Operations (~lowdowr~). 

a. Seq. 37-302: Verification tha t  f hc i l i t y  valves a r e  configured t o  
route substi tute propellants from vehicle t o  t he  fue l  and oxidizer 
storage carts .  

b. Seq. 37-007: Pressurization of ullage oi t he  propellant tanks and 
one helium tank t o  regulator lockup preseure (203 psis maximum). 

c. Seq. 37-009: Closing of 'He Pr iShutof f l  and 'He Sec Shutoff' 
valves. 
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Tes* Description : ( ~ o n t  ) e 

d. Seq, 37-010: Continuation of pressurization of the  helium tank 
u n t i l  approximately s i x  pounds (mass) of helium are  contained within 
the tank. 

e. Seq. 37-012: Isolat ion of vehicle from f a c i l i t y  pressurl.zation 
system, 

f. Seq. 37-013: Opening of 'He Pr i  Shutoff' and lHe Sec Shutoff' 
valves. 

g. Seq. 37-017: Recordateion of pre-run pressurized bled-in zeros with 
ins t rume~tat ion nodule i n  ' t e s t  mode ' and i so la te  mode l .  

h. Seq. 37-020: Flow of substi tute propellants from vehicle through 
ESU t o  the f ie1 and oxidizer storage ca r t s  as  follovs: 

1. Turn on of a l l  instrumentat,ion recorders. 

2. S t a r t  of flow. 

3. Adjusting of flow t o  34.5 GFM. 

4. Set of instrumentat-on module in to  ' t e s t  mode ' . 
5. 360 t o  390 seconds from in i t i a t i on  of flow se t  of instrumentation 

module in to  ' i so la te  mcde' and terminate flow by c los i r~g of 
'He P r i  Shutoff1 and 'He Sec Shutoff' valves, followed \y 
switching of 'Fuel Shutoff1 and 'Oxid Shutoff1 t o  'ALL CLOSED' 
position. 

i. Seq. 37-021: Recordation of post-nu1 pressurized bled-in zeros 
with instrumentation module i n  'test, mode' ar.d ' i so l a t e  mode'. 

Seq. 38: Vent and Pressurization of Prope3.)ant Section and Helium Tank. 

a. Seq. 38-003: Verificat1,on t ha t  'He P r i  Shutoff1 and 'He Sec Shutoff ' 
valves a r e  closed. 

b. Seq, 38-004: Depressurization of helium tank t o  10-30 psig,, 

c. Seq. 38-005B: Depressurization of propellant tanks t o  10-20 psig. 

d. Seq. 38-005D: Isolat ion of instrumentation module from vehicle. 

e. Seq. 38-OC~: Purge of instnunentation m0duJ.e of f lu id .  

f .  Seq. 38-022: Recordation of ambient zero readings of the  de l ta  P 
transducers on inetnunentat ion module. 
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Test Description: ( ~ o n t )  

g. Seq. 38-024: Recardation of fluii! level  i n  the propellant tacks. 

h. Seq. 38-027: Turn off of a l l  instrumerltatisn recordera. 



T9st T i t l e :  

Ascent  S t x e  Pnpe1lar.t Feec! Sectil;n - Dry arx! Sample. 

Test Gb jective: - - 
Verificatiori of dryness i n  the  APS st. conclusion of Cold Flow Testing. 

Vecicle Configuration: 

Ascent Stage 

Locat ion ; 

Cold F l ~ w  Fsci l i ty  

Hazardcus @$rat icns : 

- - f i emat i :  pressure t o  J,J p i g .  

Components Ur.der Test : 

Propellant tanks a,nu l ines .  

Test Gescription: 

Seq. 01: C a l l  t o  Ltations 

Seq. 02: F i r s t  Flush Fluid -5.11 (low leve l )  

a. F i l l ing  of f ue l  tank t o  about 5 inches with freon TF, t o  f loa t  a w j  
any water in the  bottom of t he  fue l  tank. 

Seq.  03: F i r s t  Flush Fluid Drain 

a. Draining fuel  of a l l  freon. 

Seq. 04: Second Flush Fluid F i l l .  

a. Fi l l ing  of f ue l  tank trith freon TF t o  f l oa t  away any remaining 
water. 

Seq. 05 : Second 3 lush Fluid Drain. 

a. nmir ing  of fuel t=k l eve l  t o  5-7 inches as freon i s  r e t u n e d  t o  
thc  storage car t .  

b, Checking of cleanlinesz by taking samples. 

. Drain! ng cond hL.acarding of remaining freon. 
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Test Description: ( ~ o n t  ! 

Seq, 06: GN2 Warm Up and Purge. 

a. Drying of t he  system: 

1. Purge the  oxid and fue l  tanks with warm GN2 f o r  4 I~OWS at 
50 R I G .  

b. Checking for  APS Dryness a f t e r  a 15 &ute dwell: 

1. Samples from the  oxidizer and fue l  systems w i l l  be check& for 
freon and moisture content. 

Seq, 07: Shultaneous Purge of Fuel. and Oxidizer Systems. 

a. Sequence C 7  xiU be performed only i n  the  event t ha t  t he  samples 
taken i n  Sequence 06 fail. This sequence is  essent ia l ly  a duplicate 
of Sequence 06 pertaining t o  both the  fue l  and oxidizer systems. 

Seq. 08: Repurge of Oxidizer System 

a. This sequence i s  performed only i n  the  event t ha t  t he  fue l  system 
samples met specificatioizs anti one o r  both oxidizer samples fa i led.  
This sequence is  essential ly a duplicate of Sequence 06 pertaining 
t o  the  oxidizer systerh. 

Seq. 09: Repurge of Fuel System 

a. Tk.is sequence is performed only i n  the  event t ha t  oxidizer s y s t m  
samples net  specifications and one o r  both fue l  samples fa i led.  
This sequence is  essent ia l ly  a duplicate of sequence 06 pertaining 
t o  the  fuel  system. 

Seq. 10: System Sampling Af'ter 8 Hours 

a. Verification t ha t  t he  freon and/or moisture content does not exceed 
200 p p .  

1. Allow system t o  dwell 8 hours. A t  t h e  end of 8 hours take new 
freon and water samples. 

b. If the  samples exceed 200 ppm then repeat sequence 07, 08, o r  09 
as necessary, then repeat sequence 10. 

Seq. 11: Securing After Teat 

a. Application of GN2 blanket pressure of 10-20 2sig  t o  fue l  and 
oxidizes tanks thm- G-440 and ~ ~ 9 4 4 1 .  (pa - .L , 4.2.2.8.4. ) 



Test T i t l e :  

Sow Pressure Ascent Engine Interface Leakage Check. 

Subsystem: 

Ascent Stage Propulsion. 

Test Cbj ectives : 

To es tabl ish  the  leakage in tegr i ty  of t h e  ascent s tage ex,gine interfaces a t  
low pressure. 

Vehicle Configuration: 

Ascent stage. 

Locai, ion : 

0: Final  Assembly Area. 

Hazardcus Operations: 

Pnematic pressures up t o  TO psig. 

Components Under Test : 

A/S propellant feed sect  ion vehicle/engine mterl"sc es . Propellant l i n e  quick 
disconnects . 

Test Descripticn: 

Seq. 01: Call t o  Stat ions.  

Seq. 02: Ascent Engine Interface Leak Check of Oxidizer Propellant Lines. 

a. Pressurization of t h e  oxidizer propellant feed section with GHe 
t o  50 psig. 

b. Seq. 02-014: Leak check of a l l  new braze jo in t s  and mechanical 
connections i n  t h e  oxidizer propellant feed section. (para. 
4.2.2.8.2.5) 

Sq. 03: Ascent Erigine Interface Leak Check of Fuel Propellant Lines. 

a. Pressuriza,tion of t h e  h e 1  propellant feed sect ion with W e  t o  
59 psig. 

b. Seq. 03-017: Leak check of a l l  new braze jo in t s  and mechanical 
connections i n  t h e  fuel propellant. feed section. 
(Para. 4.2.2.8.2.5) 
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OCP-GI?-27012-LM5 
Test Description: ( ~ o n t  ) 

c . Seq. 03-047: Leak check of a l l  new ' - ;  j o in t s  and mechanical 
connections i n  the  overbcard vent 1I (Para. 4.2.2.8.2.5) 

Seq, 04: Securing After  Test. 
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Test T i t l e  : <,* <- Ascent Stage Propulsion Subsystem D q  Leak Check. 

Subsystem: 

A/S Propulsion 

Test Ob j ec t ives  : 

Establishment of leakage i n t e g r i t y  of t h e  A/S Propel lant  Pressur iza t ion  and 
Feed Subsystem Components. 

Vehicle Configuration : 

Ascent Stage 

Locat ion : 

Cold Flow F a c i l i t y  

Hazardous Opel-aticns : - - 
Pneumatic Pressures up t o  1000 p s i g  

Components Under Test  : - C 
Low Pressure . a n i f o l d  
Fuel a i ~ d  Oxidizer Propel lant  Tanks 
Propel lant  P r ~ s s u r i z a t i o n  and Feed Lines 
APS/RCS Int.er.:orzec% Valves 
Harness Check of Transduce~.~  G P o o ~ ~ P ,  GP0025P, GP0501P, GPlOOP, G P O ~ ~ ~ T ,  and 
GP1218T. 

Test Description: 

Seq. 01: Ca1.L To S ta t ions  - 
Seq. 02: - Ascent Stage Low Pressure Manifolds, Propel lant  Feed Sect ion and RCS 

uterconnect V d v e  Leak Test .  P a r t i a l  APS Harness Check - 
a. External  l eak  check at  175-190 ps ig  of  pressur iza t ion  and propel lan t  

sec t ion  downstrear- o f  t h e  pressure  regula tors .  (para.  4.2.2.8.2.2. 
( b ) * )  

b . AP~~/RCS Interconnect Valves I n t e r n a l  Leakage Test  (~ara. 4.2.2.7.6( g) ) 

c. Pe , r t i a l  APS Transducer Harness Check. (Para. 4.2.2.12.3.1) 

Seq. 03: Securing A f t e r  Tes$ - 
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Test T i t l e  : -- 
Ascent Stage Internal  Component Leak Checks 

Subsystems : 

A/S Propulsion 

Test Objectives: 

Establishment of Leakage Integr i ty  of t he  A/S Propulsion Subsystems Components . 
Vehicle Ccnfiguration: 

A/S Stt;ge 

Locat ion : 

Cold Flow Faci l i ty  

IT!zardous Operat ions : 

Pnematic IJressures Up t o  3500 psig. 

C3mpnents Under Test: 

He Solenoid Shu- ~ f f  Valves. 
Pressure Reducizg Valves ( ~ e g u l a t o r )  
Burst Discs 
Quad Check Valves 
Propellant Law Level Sensors 

Test Description: 

Seq. 01: Call  To Sta t ion 

Seq. 02: Substi tute Propellant F i l l ,  Fuel 

a, F i l l ing  of fue l  tank with subst i tu te  propellant (water) t o  re3uce 
peumatic energy stored i n  tank. 

Seq. Q3: Substi tute Propellant F i l l ,  Oxidizer 

a. F i l l ing  of oxidizer tank with subst i tu te  propellant ( freon) . 
Seq. 04: Helium Solenoid Latchhg Valve L a k  Check 

a.  L p ~ k  Check of Primary and Secondary Solenoid Latching Valves. 

1. Pressurizatior  of primary and seconcary solenoid latching valves 
with GHe t o  3500 psig. 

2. Seq. 04-017: Leak check of p r b r y  and sacondary solenoid 
latching valves (Para. 4.2.2 ,8 .2 .3 . (b)) .  
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Test Cescription: ( ~ o n t  ) 

Seq. 05: Regulator Creep Test (paragraph 4.2.2.8.2.3 ( b ) )  

a. Regulator Creep Test, Class 1 secondary. 

1. Pressurization of Propellant Tanks with GHe 

2. Pressurization of High Pressure Manifold with GHe. 

3. Flow of GHe through Class 1 regulator then lockup, 

4. Seq. 05-031: Creep Test of Class 1 secondary regulator. 

b. Regulator Creep Test, Class 1 Primary 

1. Flow of GHe through Class 1 regulator then l o c k ~ p .  

2. Seq. 05-041. Creep Test of Class 1 primary regulator. 

c .  Regulator Creep Test, Class 2 Secondary 

1. Flow of GHe through Class 2 secondary regulator then lockc\p. 

2. Seq. 05-050. Creep Test of Class 2 secondary regulator. 

d. Regulator Creep Test, Class 2 Primary 

1. Flow of GHe through Class 2 primary regulator then lockup. 

2. Seq. 05-D59. Creep Test of Class 2 -p5mary regulator. 

Seq. 06: Iielief Valve Burst Disc Leak Check 

a. With Propellant Tanks pressurized t o  operating pressure leak check 
of f i e 1  and oxidizer burst djscs. (para. 4.2.2.8.2.3 ( f ) )  

1. Seq. 06-006: Leak check of h e 1  b&t disc. 

2. Seq. 06-011: Leak check of oxidizer bust disc. 

c! Check Valve Low Pressure Internal  Leak Check. 
ra, 4.2.2.8.2.3, (e ) )  

a. ~ e a k  check of downstream fue l  check valves. 

1. Venting of low pressure manifold. 

2. Seq. 07-004 and 07-006: Leak check of fuel downstream check 
vilves. 



Teut Description: ( ~ o n t  ) 

b. Seq. 07-010 and 07-013, Leak check of dawnstream oxidizer check 
valves. 

c. Leak check of upstream oxidizer check valves. 

1. Pressurization of dawnstream s ide  of ilp~tream check valves t o  
8-10 psig. 

2. Seq. 07-025 and 07-030: Leak check of upstream check valves, 
oxidizer side,  

d. Seq. 07-035 and 07-040: Leak check of upstream check valve, f ie1 
side . 

e. Seq. 07-045 and Seq. 07-049: Leak check of t o t a l  check valve 
assembly . 

Seq. 08: Securing After Test and Low Level Sensor Check 

a. Pressurization of Propellant Tanks t o  50 psig. 

b. Verification of low l eve l  sensors or. fuel and oxidizer tanks. 
(F'aragraph 4.2.2.8.2.3. ( j ) )  

c. Drain fuel and oxidizer tanks of propellant.  
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Test T i t l e :  

Ascent Engine Functional ar-d Gaseous Blowdown Check. 

Subsystem: 

Ascent Stage Propulsion. 

Test Ob jeetives : 

Verification of the Functional Operation and Pressure Integr i ty  of the  Ascent 
Stage Engine. 

Vehicle Configuration: 

Ascent Stage. 

Locat ion : 

LM Zinal Assembly Area. 

Hazardous Werations: 

Pneumatic pressures up t o  190 psig. 
Gaseous blowdown of the  feed section and engine. 

Components Under Test: 

Engine solenoid valves. 
Engine pre-valves. 
Engine fuel  actuators. 
Engine isola t ion and bi-prcpellant valves. 
Thrust chamber pressure transducer. 
Fuel pressure transducer, i sola t ion valve i n l e t .  
Oxidizer pressure transducer, i so la t ion  valve T n l e t .  
 sola at ion/bipropellant valve mismatch, 

Test Description: 

Seq. 01: Call t o  Stations. 

Seq. 02: Support System and Vehicle Status Ver i f i ca~ ion .  

a. Functional ver i f ica t ion of ACE, heat transport section, e l e c t r i c a l  
power section and instrumentat ion. 

Seq. 03: Engine Solenoid Valve.Leakage Check and Pre-Valve Thermal Relief 
Check. - 

a. Leak check of the  four engine solenoid valves. 

1. Pressurization of the  f'uel l i n e  between the  pre-valves and the  
engine solenoid vaivzs with GN2 t o  190 psig. 



Test Description: (COIIG) 

2. Seq. 03-010: Leak check of the  isola t ion soienoid valve ' A 1 .  
(paragraph 4.2.2.8.2.6(d)) 

3. Seq. 03-014: Leak check of the  bi-propellant solenoid valve 
A .  (paragraph 4.2.2.8.2.6(d)) 

4. Seq. 03-018: Leak check of t he  isola t ion solenoid valve l B 1 .  
(paragraph 4.2.2.8.2.6(d)) 

5. Seq. 03-021: Leak check of the  bi-propeliant solenoid valve 
B (paragraph 4.2.2.8.2.6(d)) 

b. Prevalve thermal r e l i e f  check. 

1. Seq. 03-026: Pressurization of the  f i e 1  l i n e  with GN2 until.  the  
prevalve relieve. (paragraph 4.2.2.8,2.6(c) ) 

3eq. 04: Engine Fuel Actuator Functiorral Checks. - 
a. Determinatioc of the  start-to-open and full-open presoures required 

t o  act ivate  the  isol.ation and prapellant valves and ver i f ica t ion of 
the operation of the  valve position i n d i ~ a ~ i o n  switches. 
(~a ragmph  4.2.2.8.2.5(e)) 

Seq. 05: Engine Prevalve and Engine Solenoid Valves Functional Checkout. 

a, Activation of the  prevalves and ecgine solenoid valves from the  LM 
3 

cabin controls. 

1. Seq. 05-010: Operation of the  valves from the  LM cabin controls. 
(Paragraph 4.2.2.8.2.5(e)) 

Seq. 06: Prevalve Jleak Test and Gaseous Blowdo-m. - 
a. Leak t e s t  of the  prevalves. 

1. Pressurization of the  propellant tan l i  with GN2. 

2. Seq. 06-008: Leak check of the  prevalves. 
(paragraph 4.2.2.8.2.6(d)) 

b. Gaseous blowdown through l eg  l B 1  of the  propeIl=t feed section. 

1. Seq. 06-015: Gaseous blowdown throu leg  l B 1  of the  propellant 
feed system. (paragraph 4.2.2.8.2.5 

c. Gaseous blowdown through l eg  'A1 of the  propellant feed section. 

1. Pressurization of the  propellan-; tanks with GI?. . 

2. Seq. 06-029: Gaseous blewdown t h m  leg  'A1 of the  propellant 
feed system. (Paragraph 4.2.2.8.2.5(d)) 



c; Test Description: ( ~ o n t  ) 
.A3 

Seq, 07: Ascent Engine Ball  Valve and Shaft Seal Leakage and Checkout of 
Thrust Chmber Pressure Transducer, 

a .  Thrust chambe? pressure transducer f'unctional. 

1. Pressurizatiori of the  propellant tanks with GN2. 

2. Pressurization of the  thrust  chanber with GN2. 

3. Seq. 07-Old: ACE-SIC verif:cr;tion of the  th rus t  chamber pressure 
transducer indication. (paragraph 4.2.2.8.2.6) 

b. Seq. 07-018: Groas fuel  shaft sea l  leakage check and leakage check 
of isolat ion valves A and B actuator. (Paragraph 4.2.2.8.2.6) 

c. Seq. 07-020: Leakage check of fuei and  oxidiger propellant valves 
A and B. (paragraph 4.2.2.8.2.6) 

d. Seq. C7-022: Leakage check of oxidizer s k ~ f t  seal .  
(paragraph 4.2.2.8.2.6) 

e. Seq. 07-025: Leakage check of oxidizer propellant valves A and B. 
(paragraph 4.2.2.8.2.6) 

f .  Seq. 07-027: Leakage check of f ue l  propellant valves A and B. 
(paragraph 4.2.2.8.2.6) 

g. Seq. 07-028: Leakage check of i sola t ion valves k and B actue,torn, 
(paragraph 4.2.2.8.2.6) 

h. Seq. 07-031: Lealrage check of i sola t ion valve B actuator. 
(paragraph 4.2.2.8.2.6) 

i. Seq. 07-033: Check of i sola t ion valve A actuator leak r a t e  t~rld grGss 
fue l  shaft  sea l  leak rate.  ( ~ a r a g m 2 h  4.2.2.8.2.6) 

j. Seq. 07-040: Leak~ge check of propellant valves A and b actuators 
and isola t ion valves A and B. (Paxgraph 4.2.2.8.2.6) 

kc Seq. 07-042: Leakage check of f i e 1  and oxidizer isole.tlcm valves 
A and B. (hragraph 4.2.2.8.2.6) 

I Seq. 07-044: Leakage check of i sola t ion valves A and B oxidizer 
shaft  seal .  (paragraph 4.2.2.8.2.6) 

m. Seq. 07-046: Leakage check of pslpellant vaLves A and B oxidizer 
shaft  seal.  

n. Seq. 07-048: Leakelse check of isola t ion mlves ." and B cxidizer. 
(Paragraph 4.2.2.8.2.6) 
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i Test Description: ( ~ o n t )  

o. Seq. 07-050: L a h g e  rate al" iao.Ua:ion valves A esld B Azcrl. 
(Paragraph 4.2.2.8.2.6) 

p. Seq. 07-051: Leakage check of popellant valves A and B actuators, 
(Paragraph 4.2.2.8.2.6) 

q. 8eq. 07-054: Leakage check of propellant valve B actuator. 
(Paragraph 4,:?.2.8;?.,6) 

r. Seq. 07-356: Lalcage check of propellant valve A actuat.or. 
(Paragrapll 4.2.2.8.2.6) 

s .  Seq. 07-059, C7-060: Ventiw of propellant tanka t o  1 5  psig. 

Seq. 08: Securing After Test. 
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Test Ti t le :  

C? 
A/S Pressurizatioll and Propellant Feed Sections Proof, Leak and Functional 

Subsystem: 

A/S Propulsion 

Test Objectives : 

a. Verification of the  s tn rc tu ra l  in tegr i ty  of the  A/s Pressurization Sec- 
tion, A/S Propellant Feed Section when subjected t o  proof pressure. 

b. Verification of t he  regulator lock-up capability. 

c. Verification of the  r e l i e f  -&ve fmct iona l  operation. 

d. Verification t ha t  the  in ternal  leakage across regulators, explosive 
talves,  quad check valves, r e l i e f  valves and r e l i e f  valve burst  d iscs  
is within allowable limits. 

e. Verification tha t  the  external leakage kL the  pressurization section of 
the  propulsion subsystem above the  quai check valves a r e  w i th i i~  allow- 
able  limits at full operating pressnre. 

f .  Verification of the  responses of subsystem instrumentation at  ambient 
and other conditions. 

Vehicle Conf iwt ior. : 

Ascert Stage 

Location : 

Cold Flow Fticifity, Pl t .  5 

Hazardous Cpera t ion : 

High Pressure Gas 

Equipment Under Test : - 
Tank He, Ascent Prop. No. 1 and 2. 
Tank Assy, Prop. A/S - Fuel & Oxid. 
Helium Explosive Valves, Quad check 
Valves, Relief Valves, B u r s t  discs, regulator 

Test Description: 

Seq. 01: C a l l  To Stat ion 

Seq. 02: Praof Pressurization of Helium Tanks (Pam. 4.2.2.8.2.1) 



Test Description: ( ~ o t l t  ) 

Seq. 03: - Leak Check of Helium Tank Explosive Valve a t  Operating Pressure 

Sea. 04: Installinrt Blanket Press on A/S He Tanks 

Seq. 05: Substitute Propellant F i l l  Procedure Fuel Tank 

Seq. 06: Substitute Propellant F i l l  Procedure Oxidizer Tank 

Seq. 07: Proof Pressure of High and Low Pressure Helium Manifolds and 
Propellant Feed Sections, Relief Valve Functional Test 

Seq. 09: Pressurization Section External Leak Check and Internal Leakage 
Check of Solenoid Latching Valve 

Seq. 10: Relief Valve Burst Disc and Quad Check Valve Leak Check 

Seq. U: Dumping of Oxidizer Tank and Ref= with Freon 



Test Ti t le :  

C - Ascent Stage Pi'opulsion System Verifi2ation. 

Subsystem: 
-7 

A/S Propulsion. 

Test Objectives : 

lrerification 04 component f'unc;t+on and system pressure in tegr i ty .  

Vehicle Conf itrumtion: 

Ascent Stags. 

Locat l on : 

ColJ Flow Facil i ty.  

Hazardous Operations: 

Pneumatic pressures up t o  4025 psig. 

Equipment Under Test: - 
a. Helium =osive Valves. 

b . Solenoid Latching Valves. 

Pressure Regulators. 

Quad Check Valves. 

Compatibility F2qlosive Valves. 

Pressure Relief Valves. 

Burst Discs 

Engine Pre-Valves . 
Engine Ball  Valves, Actuators and Seals. 

A l l  new brazes. 

A l l  mechanical jo in t s  . 
Quick Disconnects 



Test Description: 

Seq. 01: Call t o  Stat ion (plant 5 Final Assembly ~ r e a )  

Seq. 02: Quad Check Valve Low Pressure Leakage Test, Low Pressure Manifold 
External Leak Check and Cumulative Leak Check of Q. C. '8 .  During 
t h i s  sequence t he  in ternal  leakage of each poppet assembly of t he  
check d v e  and t h e  gross leakage of each qkd check valve assembly 
i s  determined. A leak check of the  helium low pressure manifold is  
a l so  performed. 

I 

a. Pressurize fue l  side of propellant feed system t o  8-10 psig He through 
port (29441. 

b. Vent fuel  cimstream poppet assemblies t o  ambient through port 
GB432 and GP9433. 

c. Vent low pressure manifold t o  ambient through port GP9425. 

d. With LDM at  port GP9432, collect ,  f o r  a specified period of time the  
quantity of helium leaking past  t he  G-432 downstream poppet assembly. 
(para. 4.2.2.8.2.3) 

e. Repeat preceding s t ep  st port ~P9433 for  the  ~P9433 downstream 
poppet assembly. (Para. 4.2.2.8.2.3). 

f .  Close ports ~P9432 and G-433. -l 
g. With LDM at port ~ ~ 9 4 2 5 ,  collect ,  f o r  a specified period of time, the  

quantity of helium leaking past the  fuel  quad check valve assembly. 
(para. 4.2.2.8.2.3) 

h. Pressurize port GP9433 t o  8-10 psig He. 

i. Vent the  G-432 downstream and upstream poppet assembly through 
port ~ ~ 9 4 3 2 .  

j . With LDM a t  port ~ ~ 9 4 2 5 ,  collect  f o r  a specified period of time, 
the  quantity of helium leaking past the  GP9433 upstream poppet 
assembly. 

k. Pressurize port ~ ~ 9 4 3 2  t o  8-10 psig He. 

1. Vent the  ~ ~ 9 4 3 3  upstream and downstrean poppet assembly through 
port ~ ~ 9 4 3 3 .  

m. Repeat step J fo r  the  ~ ~ 9 4 3 2  upstream poppet assembly. 

n. Pressurize oxidizer side of propellant feed system t o  8-10 psig He 
through port ~ ~ 9 4 4 0 .  

o. Repeat steps similar t o  b through 1 f o r  oxidizer side check valves. 
(Para. 4.2.2.8.2.3.) 
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c: Test Description: ( ~ o n t  ) 

p, Verify primary and secondary l a t ch  valves open. 

q. Pressurize vehicle through ~P9406 t o  1e0-190 psig. 

r. Using LDM and QD Leak Check Adapters col lect ,  fo r  a specified period 
of time, the  helium leaking past t he  follcwing &Dl s. 
(Para. 4.2.2.8.2.2.) 
GP9430 
Gp9431 
GP9440 
GP9432 
GP9433 
GP9425 
GP9441 

s. Using a mass spectrometer, check for  leakage of a l l  new brazes and 
a l l  mechanical joints  between the  helium regulators and the  com- 
pa t i b i l i t y  explosive valves. ( ~ e a k  check pressure 180-190 psig. ) 
(para. 4.2.2.8.2.2). 

t. Vent vehicle t o  5-15 psig through ports  GP9440 and GP9441. 

Seq. 03: Call t o  Stations (cold Flow ~ a c i l i t y j  

Seq. 04: Regulator Flaw Test 

During t h i s  sequence, t he  temperature and pressure upstream and 
downstream of each regulator i s  determined under flow conditions. 

a. Apply vacuum t o  reference ports  of Class I p r imry  and Class I1 
primary regulators. 

b. Open primary latching solenoid, and close secondary latching 
solenoid. 

c. Pressurize the high pressure mar.ifold t o  3463-3500 psig He through 
port ~ ~ 4 0 6 .  

d. Open GPg425 and est.ablish flow r a t e  of 1.45 15s/min mi~~imwn for  
30 seconds. 

e. Record upstream and downstream pressure and temperature f o r  Class I 
primary regulator. (para. 4.2.2.8.2.3. ) 

f. Close ~ ~ 4 2 5  and primary latching valve. 

g. Open secondary latching valve. 

h. Repeat stepe d and e above f o r  Class I1 primary regulator, 
(para. 4.2.2.8.2.3.) 

i. Close ~Pg425 and secondary latching valve. 

59 
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Test Description: ( ~ o n t )  

j. Connect vacuum l i ne s  t o  reference ports  of Class I secondary and 
Class I1 secondary regulators and disconnect from reference ports  
of Class I primary acd Class I1 primary regulators. 

k. Pressurize P r i  Reg sense ports  JP9410 and JP3412 t o  50-60 ps ig  He. 

1. Open primary latching valve. 

m. Repeat steps d, e, and f above fo r  Class I secondary regulators, 
Para. (4.2.2.8.2.3.) 

n. Close primary latching valve and open secondary latching valve. 

o. Repeat steps d and e above f o r  Class I1 secondary regulator. 
(Para. 4.2.2.8.2.3.) 

p. Close ~P9425 and open primary and secondary latching valves. 

q. Vent primary regulator sense ports  ~P9410 and ~ ~ 9 4 1 2  t o  ambient. 

Sea. 05: External Leak Check of Helium Pressurization Section 

During t h i s  sequence the  in ternal  leakage of the  solenoid latching 
valves i s  measured. The high pressure and low pressure manifolds 
a r e  brought t o  operating pressures and external  leakage of a l l  new 
brazes and a l l  mechanical jo ints  between the  helium explosive valves 
and the  compatibility explosive valves i s  determined, 

s. Through port ~ ~ 9 4 0 6 ,  increase pressure i n  high pressure manifold 
t o  4000-4025 psig. (1.1.5 MDOP) 

b. Record high pressure manifold pressure (4000-4025 psig) and low 
pressure manif old pressure (180-203 psig. ) 

c. Vent high pressure manifold through ports  ~ ~ 9 4 4 0  and G~9441 t o  
3400-3500 psig. 

d. Repeat step b, 

e. Using LDM and QD leak check adapter col lec t ,  for  a specified period 
of time, the  helium leaking past QD GP9406. 

f. Using a mass spectrometer check fo r  leakage 2f a l i  new brazes and 
a l l  mechanical jo ints  between t he  helium e x ~ l o s i v e  valves and t he  
compatibility explosive valves. (system pressures : 3400-3500 ps ig  
above the  regulators and 180-203 ps ig  belo$ the  regulators. ) 

g. Close primary and secondary solenoid l a t c  ling valves. 

h. Vent low pressure manifold t o  ambient, th!:ough port ~ ~ 9 4 2 5 ,  ~ ~ 9 4 4 0 ,  
and ~ ~ 9 4 4 1 .  
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Test Description: ( ~ o n t  ) 
f". 

.: K Seq. 05-030: Low Pressure Manifold Proof 

. . 
a. Apply vacuum t o  reference ports of four regulators. 

b. Open primary and secondary latching valves and allow system t o  
come t o  lockup. 

c. Pressurize ].ow pressure manifold t o  240-250 ps i3  through port 
~ ~ 9 4 2 5 .  Hold pressure f o r  f i f t een  (15) seconcs maximum. 

d. Vent low pressure manifold t o  lockup pressure through ~ ~ 9 4 2 5 .  

Seq. 05-036: Cumulative Leak Check of QD's and External Leak Check 

a. Record high pressure manifold and low pressure manifold 
pressures. 

b. With LDM at port ~ ~ 9 4 3 0  collect ,  fo r  a specified period of time, 
the  quantity of helium leaking past Q,D GP9430. 

c. Repeat Step b a t  ports  GP9431, ~ ~ 9 4 4 0 ,  ~ ~ 9 4 0 6 ,  ~ ~ 9 4 3 2 ,  ~ ~ 9 4 3 3 ,  
GP9425 and ~ ~ 9 4 4 1  t o  measzre leakage past these QD1s. 

. Usin& a mass spectrometer check f o r  leakage of a l l  new brazes 
and a l l  mechanical joints  between the  helium explosive valves 
and the  compatibility explosive valves. (System pressures : 
3400-3500 psig above the  regulators and 180-203 psig below the  
regulators. ) 

e. Close primary and secondary solenoid latching valves. 

f. Vent low pressure manifold t o  ambient through ports  ~ ~ 9 4 2 5 ,  
~ ~ 9 4 4 0 ,  and ~ ~ 9 4 4 1 .  

Seq. 06: Regulator Creep l e s t  

During t h i s  sequence t he  internnl leakage (creep) of each regulator 
i s  determined. 

a. Apply vacuum t o  reference port of Class I secondary r e m a t o r .  

b. Open primary latching valve (secondary latching valve remains 
closed). 

c. Pressurize reference port of Class I primary re-tor t o  50-60 
psig He. 

d. A l l o w  pressure and temperature t o  s tab i l i ze  then record lockup 
pressure, 

e. A l l o w  regulator t o  f l o w  fo r  twenty t o  t h i r t y  seconds through 
port ~ ~ 9 4 2 5 ,  then stop flow at  port ~ ~ 9 4 2 5 .  



Tcjt Dcscript ion: (Cont ) 
- 

f Allow pressure and temperature t o  s tabi l ize ,  then record s t a r t  time 
and lockup press1 ..e. 

g. Monitor lockup pressure fo r  twenty minutes, then record end time 
and f i na l  pressure. Verify tha t  leak r a t e  of Class I secondary 
regulator i s  within allowable limits . (Paragraph 4.2.2.8.2.3) 

h. Close Primary latching solenoid. 

i. Vent reference port of Class I primary regulator t o  ambient. 

j. Attach vacuum hose t o  Class I primary regulator an& remove from 
Class I secolldary regulator. 

k. Open primary latching solenoid, 

1. Repeat steps e through h above fo r  Class I primaw re&at.or. 
(paragraph 4.2.2.8.2.3) 

m. Attach vacuum hose t o  Class I1 secondary regulator and remove 
from Class I primary regulator. 

n. Pressurize reference port o i  Class I1 primary regulator t o  50-63 
psig  He. 

o. Open secondary solenoid latching valve. 

p, Allow regulator t o  flow for  twenty t o  t h i r t y  seconds through port 
~ ~ 9 4 2 5 ,  then stop flow a t  port GP9425. 

q. Allow pressure and temperature t o  s tabi l ize ,  then record s t a r t  
time lockup pressure. 

r. Monitor lockup pressure f o r  tventy minutes, then record end time 
and f i na l  pressure. Verify tllat leak r a t e  of Class IS secondary 
regulator i s  within allowable l imi t s  . (paragraph 4.2.2.8.2.3. (d) ) 

s. Close secondary solenoid latching valve. 

t . Vent reference port of Class I1 primary regulator t o  ambient. 

u. Attach vacuum hose t o  Class I1 primary regulator arid remove from 
Class I1 secondary regulator. 

v. Repeat steps o through r above fo r  Class I1 prim#ry regulator. 
(paragraph 4.2.2.8.2.3 (d ) )  

w. Vent vehicle t o  5-15 psig through por ts  ~ ~ 9 4 4 0  and ~ ~ 9 4 4 1 .  

x. Close secondary latching valve, 
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e Test Description: ( ~ o n t )  

Seq. 07: Quad Check Valve Flow and Luw Pressure Leakage Test 

During t h i s  nequence the flow and internal  leakage of each poppet 
assembly quad check valve w i l l  be determined, The Gross Leakage 
of each quad check valve assembly w i l l  a lso  be determined, 

a. Pressurize port 9425 t o  8-10 psig He. 

b. Monitor f o r  a flow of helium past the  upstream poppet assembly. 
Quad check valves at each of t he  following Q. D. s, GP9433, GP9432, 
GP9431, and ~ ~ $ 3 0 .  

c. Close port G~9425. 

d. 2ressurize port ~ ~ 9 4 3 0  t o  8-10 psig He. 

e. Monitor fo r  a flow of helium past the  ~ ~ 9 4 3 0  downstream poppet 
valves a t  Q.D. GPg440, 

f .  Pressurize port ~P9431 t o  8-10 psig He. 

g. Monitor fdr a flow of helium past the  GP9431 downstream poppet valve 
a t  Q.D. Gp9440. 

h. Pressurize port ~ ~ 9 4 3 2  t o  8-10 psig He. 

i. Monitor fo r  a flow of helium past the  GP9432 downstream poppet 
valve at Q.D. ~ ~ 9 4 4 1 ,  

j. Pressurize port ~ ~ 9 4 3 3  t o  8-10 psig He. 

k. Monitor f o r  a flow of helium past the  GP9433 downstream poppet 
valve a t  Q.D. 9441. 

1. Pressurize fuel  side of prope: l an t  feed system t 8-10 psig He, 
through port ~P9441. 

m. VenCv low pressure manifold t o  ambient t h r o ~ g h  port ~ ~ 9 4 2 5 .  . . 

n. With D M  at port ~W432,  collect  fo r  a specified 1,erioL of time 
the  quantity of the  helium leaking past the ~ ~ 9 4 ? , 2  downstream 
poppet assembly. (pa.%. 4.2.2.8.2.3) 

o. Repeat preceding ste? a t  port GP9433 fo r  the  G'29433 downstream 
poppet assembly. (para. 4.2.2.8.2.3.) 

p. Close ports G-432 and ~P9433. 

q. With LDM at port GP9425, collect  fo r  ti sprxified period of time, c 
the  quantity of helium leaking past t'ne fuel  quad checl valve 
assembly. (Para, 4.2.2.8.2.3.) 
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r. Pressurize port G~9433 to  8-10 psig He. 

s. Vent the ~ ~ 4 3 2  downstream and upstream poppet assembly through 
port GP9432, 

t. With LDM a t  port GP9425, collect fc;r a specified period of time, 
the quantity of helium leaking past the ~E9433 upstream poppet 
assembly. 

u, Pressurize port ~ ~ 4 3 2  t o  8-10 psig He. 

v. Vent the GP9433 downstream and upstream pomet assembly through 
port GP9433. 

w. Repeat step t for  the GP9432 upstream poppet assembly, 

x. Pressurize oxidizer side of propellant feed system t o  8-10 psig He 
through port ~ ~ 3 4 4 0 .  

y. Repeat steps similar t o  mthrough w for  oxidizer side check valves. 
(para. 4.2 S.8.2.3) 

Helium Relief Valve Functional Internal Leak Check of Compatibili~y 
Explosive Valves, Engine Pre-valve and Ball Valves, RCS Interconnect 
Valves, Cumulative Leak Check of &D's and External Leak Check. 

The following t e s t s  are  performed during t h i s  sequence: 

Application of ~ e l i e f  valve cracking pressure t o  propellant 
system (245: psig max). 

Determination of rel ief  valve cracking and reseat pressures. 

Measurement 02 rel ief  valve and burst disc internal leakages. 

Function of rel ief  valve vent valves. 

Exterrvtl leak check of a l l  new brazes and a l l  mechanical joirits 
between the compatibility explosive valves and the engine shut 
off valves. 

Internal leak check of the compatibility explosive valves, 
engilie pre-valve, RCS interconnect valves and engine ba l l  
valves. 

Thenaal rel ief  function of engine pre-valve wPUh fuel  tank &t 
operating pressure. 

a.  Simultaneously pressurize propellant tanks and burst disc cavities 
t o  50-60 psig with He through ports Gp9452 and GP9453. 

b. Check vehicle, GSE, and connect.ing l ines for  audible leakage. 
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c. Test Description: ( ~ o n t  ) 

c. Increase propellant tanks and burst disc cavi t ies  pressure t o  
90-100 psig. 

d. men propellant b a l l  valve "A" and isolation baU valve "A" by 
pxssur iz ing GP9471 and GP9473 with 180-190 psig helium. 

e. Verify throat plug seal  in tegr i ty  by monitoring pressure a t  throat 
plug port fo r  t h i r t y  minutes. 

f . Close propellant b a l l  valve "A" and isolation b a l l  valve "A" by 
enting t o  ambient a t  ~P9471 and G~9473. 

g. SirmiLtanecdsly increase pressure i n  propellant tanks and burst disc 
cavit ies t o  190-21C psig. 

h. Simultaneously increase pressure i n  oxid tank and burst disc cavity 
l ln t i l  oxid r e l i e f  valve cracks. 

i. Block pressure t o  oxid tank and burst disc cavity so oxid r e l i e f  
valve reseats. 

j. Repeat steps f and g abovc ;or second cracking and reseat pressure 
determination. Record valves. (~ara. 4.2.2.8.2.3) 

k. Decrease pressure i n  oxid tar.. and burst disc cavity t o  180-190 psig. 

1. Record oxid tank zressure. 

xu. Repeat steps, similar t o  f through j above, f o r  fue l  side of vehicle. 
(para. 4.2.2.8.2.3) 

n. Visually inspect fue l  and oxid l ines,  tanks, and f i t t i ngs  fo r  
structural  damage. 

Relief Valve Internal  Leak Check 

a. With LDM a t  the  thrust  neutralizer tee, ~P9447, collect ,  f o r  a spec- 
ifief, period of time, the  quantity of helium leaking past the  fue l  
re l i e f  valve. (paragraph 4.2.2.8.2.3) 

b. Repeat step, s i u i l a r  t o  preceding step, f o r  oxidizer r e l i e f  valve. 

External Leak Check D a m s t r e a m  of Burst Discs and Cumulstive Leak Check 
of QD 's . 
a. Using mass spectxmeter, check all new brazes and a l l  mechanical 

J 3 3 t . s  between ports ~P9444, and GP9445 and t h e i r  respective burst 
disc cavities. (para. 4.2.2.8.2.3) 



Test Description: ( ~ o n t  ) 

b. Using LDM and dlD Leak Check Adapters collect ,  f o r  a specified period 
of time, the  quantity of helium leaking past the  following Q,D1s: 
~ 9 4 4 4  
GP9443 
GP9445 
GP94 58 
~ 9 4 4 2  
Gp9452 
GP9463 
Gp9453 
Gp9459 
~ ~ 9 4 6 4  

c. Vent oxid and fuel  burst disc cavi t ies  t o  ambient through ports  
~ ~ 9 4 4 4  and G~9445. 

d. Using t he  mass spectrometer, check fo r  leakage (180-190 psig) of a l l  
new brazes and a l l  mechanical jo ints  between t he  compatibilit, ex- 
plorrive valves and engine shutoff valves. 

R.V. Vent Valve Functional 

a. Pressurize fue l  burst disc cavity t o  30-40 psig  with He, through 
port ~ ~ 9 4 4 5 .  

b. Verify R.V. vent valve i s  closed. (Para. 4.2.2.8.2.3.) Vent valve 
closing pressure (100 psig mx.  ) 

c. Vent fie1 burst disc cavity u n t i l  vent valve opens. (para. 
4.2.2.8.2.3. ) 

d. Repeat steps, similar t o  a b, and c above, f o r  oxidizer R.V. vent 
valve. (para. 4.2.2.8.2.3) 

Relief Valve Burst Disc Internal  Leak Check 

a. Seal off  oxidizer thrust  neutral izer t e e  ~ ~ 9 4 4 6 .  

b. With LDM at  port ~ ~ 9 4 4 4 ,  collect,, f o r  a specified period of time, 
the  quantity of helium leaking past the  oxidizer R.V. burst disc. 
(Para. 4.2.2.8.2.3.) 

c. Repeat st#ws,  similar t o  a and b above, f o r  t he  fue l  burst disc. 

Therma.1 Relief Test of Pre-Valves, Cwnulative Leak Check of QD1s, 
External Leak Check Downstream of Pre-Valves 

a. With LDM at port  ~ ~ 9 4 4 5  collect ,  f o r  a specified period of time, the  
quantity of helium leaking past QD ~ ~ 4 5 5 ,  (paragraph 4.2.2.8.2.6 ( c ) ) .  

b. Pressurize downstream side of pre-valves t o  290-300 psig, with He 
through port ~P9455. 

a 
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Test Description: ( ~ o n t )  
#- 

c. Continue pressurization pre-valve i n  10 psig increments u n t i l  pre- 
valve opens. Record cracking pressure. 

d. Vent through port ~ ~ 9 4 5 5  t o  170-180 psig then repressurize t o  180- 
lg0 psig. 

e. Using mass spectrometer check f o r  lezkage (180-190 psig) of a l l  new 
brazes and a l l  mechanical jo ints  downstream of pre-valve out le t  t o  
engine shutoff valve. (para. 4.2.2.8.2.6). 

f .  Vent downstream side of pre-valves t o  ambient through port GP9455. 

Leak Test of Compatibility Explosive Valves 

a ,  Verif'y pressure downstream of compatibility squibs i s  180-190 psig. 

b. Close pressurization ports GP9442 and ~ ~ 9 4 4 3 .  

c. Vent l ines  upstream of compatibility explosive valves t o  ambient 
through ports  ~ ~ 9 4 2 5 ,  ~ ~ 9 4 4 0 ,  ~ ~ 9 4 4 1 ,  ~ ~ 9 4 3 0 ,  ~ ~ 9 4 3 1 ,  ~ ~ 9 4 3 2 ,  and 
GP9433. 

d. With LDM a t  port ~P9440, collect ,  f o r  a specified 2eriod of time, 
the  quantity of helium leaking past the oxidizer explosive v a l ~ e s .  
(para. 4.2.2.8.26.) 

e .  Repeat preceding s tep with LDbI a t  port ~ ~ 9 4 4 1  f o r  f i e 1  explosive 
valve. 

Leak Test of Engine Interface Primary Seals - 
a. Remove screw from primary sea l  leak t e s t  port ~ ~ 9 4 8 0 .  

b. With LOM at port ~ ~ 9 4 8 0 ,  collect  f o r  a specified period the  quantity 
of helium leaking past the primary sea l  of ~ ~ 9 4 8 0 .  

c. Repeat preceding steps ( a  and b)  with LDM a t  port GP9482. 

Internal  Leak Check of RCS Interconnect Valves 

a. Open fuel  and oxidizer "A" secondary interconnect valves. 

b. Vent RCS manifolds t o  ambient through ports  GR6321, ~ ~ 6 3 2 2 ,  GR6323 
and ~ ~ 6 3 2 4 .  

c. With LDM at GR6322 collect ,  fo r  a specified period of time, the  
quantity of helium leaking p s t  the  oxidizer "A" primary inter-  
connect valve. 

d. With I;DM ~ 7 . t  GR6321 collect ,  for a specified period of time, the  
quantity of helium leaking past the  f i e 1  "A" primary interconnect 
valve. 
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Test Description: ( ~ o n t  ) 

e. Close f i e l a n d  oxidizer "A" secondary interconnect valves. 

f .  Open h e 1  and oxidizer "A" primary interconnect valves. 

g, Repeat Step d fo r  &el "A" secondary interconnect valve leakage. 

h. Repeat Soep C f o r  oxid "A" secondary interconnect valve. 

i. Close fuel  and oxidizer "A" primary interconnect valves. 

j. Open fue l  and oxidizer "B" secondary interconnect valves. 

k. Repeat steps similar t o  c through i above fo r  leakage of f ue l  and 
oxidizer "B" primary and fue l  and oxidizer "B" secondary intercon- 
nect valves. 

Gross Leakage Check of Engine Ball Valves 

a. Open propellant "A" and "B" b a l l  valves by ~ r e s s u r i z i n g  t o  
180-190 psig helium at ~ ~ 9 4 7 3  and ~ ~ 9 4 7 4 .  

b. With LD14 at engine throat  plug leakage port col lect ,  f o r  a specified 
period of time, the  quantity of helium leaking past the  isola t ion 
"A" and "B" b a l l  valves. 

c. Close propellant "A" and "B" b a l l  valves by venting t o  ambient at 
ports ~ ~ 9 4 7 3  and GP947b. 

d. Open isolat ion "A" and "B" b a l l  valves by pressurizing t o  
125-190 psig helium at ~ ~ 3 4 7 1  and GWL:'~. 

e. Repeat Step b fo r  leakage of propullt lt "A" and "B" b a l l  valves. 

f .  Vent propellant tanks t o  5-15 psig through ports  GP9452 and GP9453. 

g. Close isola t ion "A" and "B" ba l l  valves by venting t o  ambient 
through ports ~ ~ 9 4 7 1  and ~ ~ 4 7 2 .  

Seq. 09: Leak Check of Helium Tmks and '<s l im Explosive Valves - 
During t h i s  sequence t he  external leakage of a l l  new brazes and a l l  
mechanical jo ints  between the  helium tanks and t he  helium explosive 
valves i s  determined. Also, the  in ternal  leakage of t he  helium 
explosive valves i s  m?asured. 

a. Pressurize helium tanks t o  reproof pressure (1.15 MDOP) of 
4000-4025 psig wii;, He through ports ~P9401 and ~ ~ 9 4 0 2 .  

b. Decrease helium tank pressure to 3430-3500 psig. 

c ,  Visually inspect helium tanks and l ines  fo r  e' ,.uctural damage. 
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Test Description: ( ~ o n t )  
,', F .  

d. With LDM a t  port GP9401, collect ,  f o r  a specified period of time, 
the  quantity of helium leaking past &D ~ ~ 9 4 0 1 .  (Para, 4.2.2.8.2.2) 

e. With LDM at port ~ ~ 9 4 0 2 ,  repeat step d f o r  the leakage past 
QD GP9402. 

f .  Using mass spectrometer, check foi. leakage (3400-3500 psig) of a l l  
new brazed and a l l  mechanical joints  between the  helium tanks and 
the  helium explosive valves. (para. 4.2.2.8.2.3) 

Seq. 09-032: Leak Check of Helium Explosive Valves 

a. Vent high pressure manifold downstream of helium explosive 
valve t o  ambient through port ~ ~ 9 4 0 6 .  

b. With LDM a t  port ~ ~ 9 4 0 6 ,  collect ,  for  a specified period of 
time, the quantity of helium leaking past both helium explosive 
valves. (para. 4 -2.2.8.2.2. ) 

c. Vent helium tanks t o  pad pressure (5-15 psig) through ports  
GP9401 and ~ ~ 9 4 0 2 .  

Seq. 10: Engine Ball Valve, Shaft Seal and Actuator Leakage and Pre-Valve 
Thermal Relief Check 

During t h i s  sequence the leakage r a t e  of t he  following valves, seals  
and actuators w i l l  be determined. 

Isolat ion and Propellant Ball  Valves. 
Isolat ion and Propellant Valve Seals. 
Isolat ion and Propellant Valve Actuators. 

Also, the  thermal r e l i e f  pressure of the  pre-valves w i l l  be 
determined. 

a. Pressurize fue l  and oxid tanks t o  50-60 psig GY2 through port 
GP9452 and GP9453. 

b. Open propellant valve "A" and isola t ion va2ve "A" by pressurizing 
t o  180- lg~  psig GN2 at  ports  GP94'71 and ~ ~ 9 4 7 3 .  

c. Verify combustion chamber pressure i s  within f10 psig of propellant 
tank pressure by observing pressure &t throat  plug leak port.  

d. Close propellant valve "A" and isolat ion valve "A" by venting t o  
ambient at G~9471 and GP9473. 

e. Monitor combustion chamber presswe f c r  t h i r t y  minutes. 

f. Pressurize fue l  tank t o  180-190 psig with a2 through port ~ ~ 9 4 4 3 .  

g. Pressurize o x i d i ~ e r  tank t o  180-190 psig with GN2 through port 
~ ~ 9 4 4 2 .  
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Test Description: ( ~ o n t )  

h. Activate Isolat ion Valve "A" by pressurizing t o  180-190 psig with 
GN2 a t  port ~ ~ 4 7 2 .  

i. Activate Isolat ion Valve "B" by pressurizing t o  180-190 psig with 
C;N2 a t  port ~ ~ 9 4 7 2 .  

j . With LDM at port GP9477, col lect  f o r  a specified period of time, 
the quantity of GN2 leaking past t he  Fuel Isolat ion Valves "A & B" 
shaft seals, Fuel Prop Valves "A & B" shaft  seals  and Fuel Isolat ion 
Valves "A & B" actuators. 

k. With LDM a t  throat  plug leakage port, ~ l l e c t  f o r  a specified period 
or' time, the  quantity of C;N2 leaking past the Fuel and Oxid Prop 
Valves "A & B" . (Para. 4.2.2.8.2.6(2). 

1. With LDM a t  port G-476, collect  f o r  a specified period of time, the  
quantity of GN2 leaking past the  Oxid Isolat ion Valves "A & B" shaft 
seals  and the  "Oxid" Prop Valves "A & B" shaft  seals .  
(par%. 4.2.2.8.2.6 (3) .  

m. Deactivate Isolat ion Valve "A" by venticg t o  ambient through port 
GP9471. 

n. Deactivate Isolat ion Valve "B" by venting t o  ambient tnrough port 
~p9472. 

o. Activate Prop Valve "A" by pressurizing t o  180-190 psig with GN2 
through port ~ ~ 9 4 7 3 .  

p. Activate Prop Valve "B" by pressurizing t o  180-190 psig with GPJ2 
through port GP9474. 

q. With LDM a t  port ~P9477, collect  f o r  a specified period of time, 
the  quantity of GN2 leaking past the  Fuel Isolat ion Valves "A" & 
"B" shaft  seals  and the  Prop Valves "A & B" shaft  seals  and the  
Prop Valves "A & B" actuators. (para. 4.2.2.8.2.6. (3). 

r. With LDM a t  throat  plL1.g, collect  f o r  a specified period of time, 
the  quantity of GN2 leaking past the  Fbel and Oxid Isola t ion Valves 
"A & B". (Para 4.2.2.8.2.6 (2). 

s .  With LDM a t  port ~ ~ 9 4 7 6 ,  col lect  f o r  a specified period of time, 
the  quantity of GN2 leaking past Oxid Isolat ion Valves "A & B" 
shaft seals. (para. 4.2.2.8.2.6 (3). 

t. Subtract leakage r a t e  obtained i n  Step s, from that  in  Step 1 t o  
obtain leakage r a t e  of Oxid Prop Valves "A & B" shaft  seals .  

u. Deactivate Prop Valve "A" by venting t o  ambient through port G~gL73. 

v. Deactivate Prop Valve "B" by venting t o  ambient through port ~ ~ 9 4 7 4 .  d 



OCP OUTLINE 

OCP-GF-27028-LM- j 
Test Description: ( ~ o n t  ) c; 

w. Depressurize Fuel tank by venting t o  prtd pressure through por t  
~ ~ 4 4 2 .  

x. Depressurize Oxid tank by venting t o  pad pressure through por t  
GP9443. 

NOTE 

I1 excessive leakage is obtained i n  any of above steps.  
addi t ional  s teps  w i l l  be performed t o  determine leakage 
path. 

Seq. 11: Securing Af'ter Test 

a .  'Jent helium tanks t o  mbien t  through por t  G~9401 and ~ ~ 9 4 0 2 .  

b. Pressurize helium tanks i;o 5-15 ps ig  with GN2. 

c. Repeat s t ep  a above. 

d. Pressurize helium tanks t o  75-85 ps ig  with GN2. 

e. Obtain gas samples a t  por t  GP9402 f o r  p a r t i c l e  count. 

f .  Vent helium tanks t o  pad pressure. 

g. Open primary and secondary la tching  solenoid valves. 

h. Establ ish GN2 flow t h r o x h  helium pressur iza t ion  system by pres- 
sur iz ing  a t  por t  GP9406 and venting at, po r t  ~P9425. Maintain flow 
a t  5 psig minimum f o r  a period of  th ree  (3) minutes. 

i. Obtain @s samples at por t  ~ ~ 9 4 2 5  f o r  p a r t i c l e  count. 

j . Secure helilxn pressurizat ion system with GN2 pad pressure. 
(para. 14.2.2.8.2.6,) 

k. Repeat steps, s imi lar  t o  h, i, and j above f o r  oxidizer  s ide  of 
propellant system by pressurizing st por t  GPg442, and venting a t  
por t  GP9463. 

1. Determine condition of oxidizer  burs t  d i sc  by monitoring oxidize:: 
t h rus t  neu t ra l i ze r  t e e  f o r  audible leakage. 

m. Repeat steps, similar t o  h, i, j and 1 above f o r  f u e l  s ide  of pro- 
pe l l an t  system by pressurizing a t  port  ~ ~ 9 4 4 3  and venting at port  
spg4 64, 



Test T i t l e :  

RCS Valve Response 

Subsystem: 

S t a b i l i z a t i o n  and Control (s&C) 
React ion  Control (RCS ) 

Test Objectives: 

Verif icat ion of proper t iming of RCS t h r u s t e r  valve responses. 

Ver i f ica t ion  of proper geometric pos i t i on  and proper primary t o  secoxidary c o i l  
i den t i f i ca t ion .  

Vehicle Configuration : 

Ascent s tage  

Locat ion : 

In tegra ted  workstand, P lan t  5 CEF 

Hazardous Operat ions : 

Not appl icable  

Components Under Test : 

At t i t ude  and Translat ion Control Assembly (ATCA) 

RCS Thrusters  

A t t i t ude  Control ler  Assembly (AcA) 

Thrust Translat ion Cont ro l le r  Assembly (T/TCA ) 

LM Guidance Computer (LX) 

Test Description: 

Seq. 01: Ca l l  t o  S t a t ions  

Seq. 02: Support System S ta tus  Ver i f ica t ion  

a. Veri f ica t ion  of  power appl ica t ion  t o  vehic le  bus st 26.5 VDC - 
b. Set  and v e r i f i c a t i o n  of vehic le  ccbin c i r c u i t  breaker  and switch 

configuration. 
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Tes t  Description: (Cont) 

Seq. 03: RCS J e t  Wiring and channel ve r i f i ca t ion  

a. Verif icat ion of GN2 a t  15  t o  25 PSIQ. 

b. Energize TCA Cb f o r  a pa r t i cu la r  quad and RCS system. Activate 
T/TCA f o r  s ingle a x l s  t r a n s l a t i o n  and observe speci f ied  t h r u s t e r  
gas bag inf la t ion .  Th? T/TCA i s  returned t o  de tent  and t h e  CB1s 
and switches a r e  ope~ec. and turned of f  respect ively.  

c. Item b above i s  repeated 15 times t o  cover a l l  RCS th rus te r s  and 
systems individually. 

d. The data i s  checked l o r  c ~ r r e c t  channel assignment. 

Seq. 04 : AGS Mode 

a. Valve signatures recorded 

1. T/TCA positioned t o  obtain s ingle  Axis responses from RCS 
th rus te r s  f o r  a l l  Axis. 

2. Transient responses across secondary c o i l  f u e l  and oxid solenoids 
due t o  primary c o i l  f u e l  and oxid solenoid energizat ion a r e  
recorded. 

b. Verif icat ion of data appearing on correc t  Instrumentation Recorder 
System channels. 

Seq. 05: Hardover Mode 

a. Valve signatures recorded 

1, ACA positioned t o  obtain 'l1ardovern responses from RCS 
thrus ters .  

2. Transient responses t o  hardover commands a r e  recorded. 

b. Verificatioii  of data appearing on correc t  Instrumentation Recorder 
System channels. 



Test Description: ( ~ o n t )  

Seq. 06: W Turn-On (W Stby Mode) 

a. Verification of nominal +28 VDC power applicat ion t o  vehicle bus, 
and G&N system. 

b. DSKY lighting turn-on. 

1. Verification of power applied t o  the  DSKY 

2. Set cabin CB and switch configuration. 

c. X C  Self Check 

Seq. 07: Valve Signature - PGNS Mode 

a. Inse r t  RCS f i r i n g  data in to  the  113C memory via  tape. 

b. Verification of data appearing on correct  Instrumentation 
Recorder System channels. 

Seq. 08: Securing After Test 
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z e s t  T i t l e  : 
(-5 L 

Extended Po la r i t y  Tests  

Subsystem: 

S tab i l i za t ion  and Control Subsystem 

Test Obdectives : 

a. Veri f ica t ion  of t h e  end t o  end polar i ty  of t h e  a t t i t u d e  con t ro l  loops f o r  
yaw, p i t ch  and r c l l ,  exercised by ro t a t ion  of t h e  - ~ e h i c l e  t o  v e r i f y  
po la r i t y  of RGA gyros i n  response t o  t h e  physical  ro t a t ion  about X, Y 
ana Z axes. 

b. Verificatznn r ~ f  t h e  p o l a r i t y  of  ASA gyros i n  response t o  t h e  physical  
rotatic11 a b u t  X, Y and Z axes. 

Vehicle Conf i .arat  ion : 
- 

Irlated Stages 

Locat ion : 

In tegra ted  Workstand, P lan t  5 

ci Hazardous Operat ion : 

Suspension of vehicle:  

Equipment Under Test: 

a. RRte Gyro Assembly (RGA) 

b. Att i tude  and Trans la t ion  Control Assembly (ATCA) 

c .  Abort Sensor Assembly (ASA) 

d. Abort Electronics  Assembly (AEA) 

Test Description: 

Seq. 01: Ca l l  t o  S t a t ion  - 
Seq. 02: Support System S ta tus  Verif icat ion 

Seq. 03: Configuration and CES Tun-On 

Seq. 04: P i tch  Rotation 

a. Ver i f ica t ion  of GSE guide and dr ive  equipment f o r  p i t c h  ro t a t ion .  

b. Activation o f  Control Switch Box. 
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c. Rotation of the  vehicle i n  posi t ive and negative pi tch t o  verif'y 
polar i ty  of the  RGA pi tch  m r o  a t t i t u d e  cont ro l  loop. 

Seq. 05: Roll Rotation 

a .  Verif icat ion of GEE guide and dr ive  equipment f o r  r o l l  ro ta t ion .  

b. Activation of Cor,trol Switch Box. 

c .  Activation of RGA. 

d. Rotation of the  vehicle i n  pos i t ive  and negative r o l l  t o  ver i fy  
polar i ty  of the  RGA r o l l  gyro a t t i t u d e  control  loop. 

Seq. 06: Yaw Rotation 

P. Verif icat ion of GSE guide and drive equipment f o r  yaw rc;ation. 

b. Activation of Control Switch Box. 

c. Activation of RGA. 

d. Rotation of t h e  vehicle i n  pos i t ive  and negative yaw ~ ; C J  ver i fy  
polar i ty  of the  RGA yaw gyro a t t i t u d e  ccnt ro l  loop. 

Seq. 07: Instrumentation, Caution and Warning Activation. and AGS Turnt@. 
{F'ara. 4.2.2.6.5.8 A5) 

Seq. 08: Yaw Rotation 
(Para. 4.2.2.6.5.4. ~ 1 )  

a .  Verif icat ion of GSE guide and d r i v t  equipment f o r  yaw rota t ion .  

13. Select ion of AM a t t i t u d e  hold mode. 

c. Activation of Control Switch Box. 

d. Rotation of the  vehicle i n  pos i t ive  and negbtive yaw t o  ve r i fy  
po la r i ty  of the  AGq a t t i t u d e  hold loop. 

Seq. 09: Roll Rotation 
(Para 4.2.2.6.5,b ~ 1 )  

a. 'Jcr.ification of GSE guide and dr ive  equipment f o r  r o l l  .rotation. 

b. AEA s e l f  t e s t .  

c. Body ax i s  a l ign .  

d. Select ion of AGS a t t i t u d e  hold mode. 

e. Activation of ATCA and RGA. 



6 Test Description: ( ~ o n t  ) 

f .  Activation of Control Switch Box. 

g. Rotation of t h e  vehicle i n  posi t ive and negative r o l l  t o  verify 
polar i ty  of AGS a t t i t u d e  hold loop. 

h. Deactivation of ATCA and RGA, and ver i f ica t ion of CES cauticn and 
warning. 

Seq. 10: Pitch Rotation 
7~ara.  4.2.2.6.5.4 3'1) 

a. Verification of GSE guide and drive equipment f o r  pi tch rotat ion.  

b. AEA s e l f  t e s t .  

c. Body axis  al ign.  

d. Selection of AGS a t t i t u d e  hold moc?e. 

e. Activation of ATCA and RGA. 

f. Activation of Control Switch ax. 

g. Rotation of the  vehicle i n  pos i t ive  and negative p i tch  t o  ver i fy  
polari ty of t h e  AGS a t t i t u d e  hold loop. 

h. Deactivation of ATCAandRGA. 

i. Removcll of earth r a t e  compensation i n  X, Y, and Z axes. 

Seq. 11: Recording Gyro Rmdown Time and AGS Shut-down - 
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Test Ti t le :  

RCS Liquid Flush. 

Subsystem: 

Reaction Control Subsystem (RCS ) . 
Teet Objectives: 

a. Verification of the cleanliness l eve l  of the RCS propellant manifolds by 
flushing with Freon TF. 

b. Drying of the  manifolds subsequent t o  the  freon flush. 

c. Verification of the  dryness of the  RCS propellant tank bladders a f t e r  
flushing the  feed manifolds. 

d. Leak check of the solenoid valves i n  Systems 'A '  and 'B ' .  

e. Hydrostatic proof t e s t  of the manifold system. 

Vehicle Configuration: 

Ascent stage. 

Location: 

LM Test Area - Plan t  2. 

Hszardcus Operations: 

a. Hydrostatic pressures up t o  340 psig. 

b. Pneumatic pressures up t o  210 psig. 

Components Under Test: - 
Prop l l an t  manifolds. 

Propellant tank bladders. 

Isolat ion valves. 

Main shutoff valves. 

Crossfeed valves. 

Test Cescription: (paragraphs 4.2.2.7.5 and 4.2.2.7.6) 

. . Seq. 01: Call  t o  Stations. 
"i 

I 
P 
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Test Description: ( ~ o n t  ) 
<. Seq. 02: F i r s t  Flush and Sample - Oxidizer System. 

a. Frecn sampling of LDW 430-6860-3, RCS Freon Flush Cart,  p r io r  t o  
flushing vehicle propellant manifolds. Verif icat ion of cleanliness 
before proceeding. 

b. Circulation of freon througl.out the 'A' and 'B'  oxidizer system f o r  
f i f t e e n  (15) minutes, going through the  service disconnects ~ ~ 6 3 2 2  
and ~ ~ 6 3 2 4  respectively and out the  quadrant feed manifolds 
(isola?.ion valves and f i l t e r s  are  not i n s t a l l e d ) .  Freon i s  routed 
through a common GSE manifold, and back t o  the  f lush  c a r t ,  

c. Circulation of freon through 'A'  oxidizer system only fo r  f i f t e e n  
(15) minutes, going i n  through port ~ ~ 6 3 2 2 ,  and out t h e  ' A '  quadrant 

' feed manifolds . 
d. Circulation of freon through each quad individually (System 'A' only) ,  

and through the  crossfeed l i n e  ( ' A '  t o  'B'  direc t ion)  f o r  f i v e  
minutes each, while vibrat ing the  oxidizer l i n e  t h a t  is  open t o  
c i rcula t  i o r  . 

e .  Circulation of freon through the  oxidizer crossfeed l i n e  ( ' A '  t o  'B '  
d i rec t icn)  fo r  f i f t e e n  (15) minutes, going i n  through ~ ~ 6 3 2 2  'A' , 
a d  out the  quadrant feed manifolds of System 'B ' .  

f .  Circulation of freon through 'B' oxidizer system f o r  f i f t e e n  (15) 
minutes, going i n  through ~ ~ 6 3 2 4  and out the  'B1 quadrant feed 
manifolds. 

g. Circulation of freon through each quad individually (system 'E' 
only),  and through the  crossfeed l i n e  ('B' t o  'A' d i rec t ion)  f o r  
f ive  minutes each, while v i b r l t i n g  the  oxidizer l i n e  t h a t  i s  open t o  
circulat ion.  

h. Freon sampling of the  eight  GSE sample por ts  located on t h e  individ- 
ua l  wadrant feed mauif olds , 

i. Stopping of freon pump, and draining of freon from propellant 
manifolds . 

Seq. 03: F i r s t  Purge and Dry - Oxidizer System. 

a. Establishment of a w a r m  nitrogen pump (200'~) throughout t h e  
oxidizer system by going i n  through the  service disconnects ~ ~ 6 3 2 2  
(Sys3em ' A ' )  and ~ ~ 6 3 2 4  (System ' B ' )  and out the  quadrant feed 
manifolds (5 t o  23 psig) .  

b. Purge of each quadrant feed m i f o l d  individually a t  45-50 ps ig  
( 0 ~ ~ )  u n t i l  no f l u i d  can be seen. 

c. Purge of oxidizer system f o r  a minimum of four (4 )  hours at 45-50 
psig (0N2) 
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Test Description: ( ~ o n t  ) 

d. Sample of each quadrant at GSE sample port.8 u n t i l  moisture content i s  
acceptable. 

e. Reduction of system pressure t o  0 psig. 

Seq. cL: F i r s t  Flush and Sample - Fuel System. 

Similar t o  Segu2nr.e Q2, excepJ. using service disconnects ~ ~ 6 3 2 1  (system 
'At)  and GR6323 (;j: ,tern 'B') as  i n l e t  por ts ,  and the  quadrant feed 
manifolds as  ?hs ex; t por t s  . 

Seq. 05: F i r s t  Purge rnd Dry - Fuel System. 

Similar t o  Sequence 03, except using service disconnects ~ ~ 6 3 2 1  (s-~stem 
' A ' )  and ~ ~ 6 3 2 3  (system 'B') as i n l e t  por ts ,  and t h e  quadrant feed 
manifolds a s  the  =:;it ports .  

Seq. 06: Proof Pressure Test - Oxidizer System. 

NOTE 

Oxidizer i n l e t  f i l t e r s  and i so la t ion  valves 
ins ta l l ed  a"te; f i r s t  purge and dry. Also, 
quadrant  ani if olds a re  terminated with 
simulated RCS t h r u s t  engines f o r  Sequences 
06 through 15. 

a. Hydrostatically proof pressure oxidizer system through service 
disconnects ~ ~ 6 3 2 2  and ~ ~ 6 3 2 4  with freon t o  330 + 10 psig. Maintain 
pressure fo r  f i v e  (5)  m i x t e s .  

b. Reduce pressure t o  O psig by draining freon from manifolds. 

Seq. 07: Final  Flush and Sample - Oxidizer System. 

a ,  Taking of freon sample from LDW 430-6860-3, and ve r i f i ca t ion  of 
cleanliness. 

b. Circulation of freon i n  oxidizer system through service disconnects 
~ ~ 6 3 2 2  and GR6324 and out the  individual  mockup engines For f i v e  
minutes each, while v ibra t i?g  t h e  oxidizer l i n e  tha t  i s  open t o  
c i rcula t ion .  

c. Taking of freon s a m ~ l e s  a t  the  sixteen (16) GSE sample por ts .  

d. Circulation of freon through individual  mockup engines f o r  two (2 )  
minutes each. 

e .  Circulation of freon f o r  f i f t e e n  (15) addi t ional  minutes through 
e n t i r e  oxidizer system, going i n  through service disconnects ~ ~ 6 3 2 2  
(system 'A' ) and 2R6324 (system 'B' ). 

f. Turn off freon pump and dra in  freon from system, 
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OCP-GF-31003-LM5 
Test Description: (~ont ) C: - >  

Seq. 08: 7:;- ? .me and Dry - Oxidizer System. 
a. Establishment of warm nitrogen purge (200'~ ) throughout oxidizer 

system at 5 to 20 psig, going in through service ports ~ ~ 6 3 2 2  
(system 'A' ) and ~ ~ 6 3 2 4  (System 'B' ) and out GSE sampling ports. 

b. Purging of all oxidizer lines at 45-50 psig (L;N~) until 30 fluid is 
seen leaving sampling ports. 

c.  Purging of oxidizer system for a minimum of four (4) hours at 45-50 
psig (GN2). 

d. Maintenance of "locked up" sample in system at 45 to 50 psig (GN~) 
for ozle hour. 

e. Taking of moisture samples. 

f. Venting of system to 0 psig. 

Seq. 09: Proof Pressure Test - Fuel System. 
Similar to Sequence 06, except using service disconnects 6~6321 (system 
'A' ) and ~ ~ 6 3 2 3  (system 'B' ). 

Seq. 10: Final Flush and Sample - Fuel Sample. 
Similar to Sequence 07, except using service disconnects GR6321 (Systqm 
'A') and ~ ~ 6 3 2 3  (system 'B' ) .  

Seq. 11: Final Purge and Dry - Fuel System. 
Similar to Sequence 08, except using service disconnects ~ ~ 6 3 2 1  (system 
'A' ) and GR6323 (system 'B '  ) . 

Seq. 12: RCS Fuc!l and Oxidizer Tank Dryness Verification - System 'A' 
a. Purging of propellant tank bladders with dry nitrogen at 10 * 5 psig 

through bleed disconnects ~ ~ 6 3 0 1  and ~ ~ 6 3 0 2 ,  and out fill disconnects 
~ ~ 6 3 1 1  and ~ ~ 6 3 1 2 .  

b. Taking of gaseous nitrogen samples at fill disconnects GR6311 and 
~ ~ 6 3 1 2 ,  and analyzation for acceptable moisture content. 

c. Reduction of pressure to 5 f 2 psig after acceptable sampling and 
leaving tanks pressurized. 

Seq. 13: RCS Fuel and Oxidizer Tank Dryness Verification - System 'B' 
Similar to Sequence 12, except purging through bleed disconnects ~ ~ 6 3 0 3  
and ~ ~ 6 3 0 4  and out fill disconnects ~ ~ 6 3 1 3  and ~ ~ 6 3 1 4 .  
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Test Description: (~ont) 

Seq. 14: Solenoid Valve Leak Check - System 'A'. 
a. Pressurization of oxidizer and fuel manifolds of System 'A '  through 

service disconnects ~ ~ 6 3 2 1  and ~ ~ 6 3 2 2 ,  to 200 f 10 psig, using 
gaseous helium. 

c .  Leak check of isolaticn valves, main shutoff valves, and crossfeed 
valves ('A' to 'B' direction). 

c. Reduction of ?ressure to 0 psig. 

Seq. 15: Solenoid Valve Leak Check - System 'B' 
a. Similar to Sequence 14 (a), except using service disconnects ~ ~ 6 3 2 1  

(fuel) and ~ ~ 6 3 2 2  (oxidizer) . 
b. Similar to Sequence 14 (b), 'B' to 'A '  direction, 

c. Application of helium pad pressure of 8 50 10 psig throughout entire . 
system (tanks and manifolds ) . 

Seq. 16: Securing After Test. 



OCP OUTLINE - 
"m. Test T i t l e :  . 

RCS Module Proof, Leakage and Functional Tests .  

Subsystem: 

Reaction Control. 

Test Objectives: - 
Establish the  s t r u c t u r a l  and leakage in t eg r i ty  and rroper  operation of com- 
ponents of t h e  RCS module. 

Vehicle Configuration: 

Not applicable ; tankage module assembly only. 

Locatiod: 

Controlled Environment Fsci 1 Z . t : ~ ~  Plcnt  2. 

Hazardous Operat ions : 

Pneumatic pressures up t o  4655 psig. 

,-- Components Under Test : 
.. : 
i. - 

Quad Check Valves 

Relief Valves 

Main Shutoff Valves 

Helium Regulators 

Test D e s c r i ~ t i o n :  

Seq. 01: Ca l l  t o  S ta t ion  

Seq. 02: Freon Flush of RCS Fuel and Oxidizer Tank Bladders, Followed by 
Purging and Drying with Warm GN2, System A 

a. Flush f u e l  and oxidizer tank bladders through bleed ( ~ ~ 6 3 0 1 ,  ~ ~ 6 3 0 2 ) ,  
fill ( ~ ~ 6 3 1 1 ,  ~ ~ 6 3 1 2 1 ,  and serv ice  ( ~ ~ 6 3 2 1 ,  ~ ~ 6 3 2 2 )  QD's with PCA 
freon t o  meet cleanliness requirements. 

i 

7 

b. Purge and dry bladders with warm GN2 through bleed, f i l l  and serv ice  
QDts t o  meet moisture and freon vapor requirements. 
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Test Description: ( ~ o n t )  

Seq. 03: Proof Pressure Test of Helium Tank and Leakage Test of All Joints  
Between Hel im Tank and Squib Valves, System A .  

a.  Pressurize helium tank t o  4560-4655 psig GHe through ~ ~ 6 2 0 1  helium 
f i l l  per t .  Hold prassure for  specified period of time. 
(para. 4.2.2.7.2 ( a j l )  

b.  Reduce pressure i n  helium tank t o  3500 * 50 psig GHe, inspect for 
damage and leak check tank f i t t i n g  and a l l  joints  between tank and 
squib valves. Leak check squib valves. Leak check squib valves a t  
~ ~ 6 2 1 1  helium t e s t  por t .  (para. 4.2.2.7.2 ( a ) )  

c. Vent helium tank t o  10-50 psig  GHe through ~ ~ 6 2 0 1 .  

d. Monitor tank temperatures while pressurizing and venting t o  maintain 
proper temperatures. 

e .  VeriQ proper operation of PQ.MD ( ~ ~ 1 0 8 5 ~ )  and f l i gh t  helium supply , 

pressu:.e transducer (GRI~OLP) . 
Seq. 04: Proof Pressure Test of RC5 Propellant Tanks and Regulator I n l e t  

Section. Leak Check of Al l .  Jo ints  Between Squib Valves and Main 
Shutoff Valves, System A .  

a .  Press-nlze l iquid  and gas sides of propellarit tanks simultaneously 
through f i l l  and GHe -fenf, QD1s t o  325 t o  335 ysig  while, fo r  a 
specified period of time, malr-taining a p ~ s i t i v e  de l ta  P between 
inside and outside of the  bladders. (pars.  4.2.2.7.2 ( b )  ( 1 ) )  

b. Reduce pressure i n  tanks t o  200 t o  210 psig  while maintaining 
positive del ta  P. 

c .  Pressurize the  helium regulator i n l e t  section t o  4560 t o  4655 psig  
through the helium t e s t  QD ( ~ ~ 6 2 1 1 )  . Hold for f ive  t o  t en  minutes. 
Verify proper operation of regulator out le t  transducer ( ~ ~ 1 2 0 1 ~ )  . 
(para. 4.2.2.7.2 ( a )  (2 ) )  

d. Reduce pressure t o  3450 t o  3550 psig, inspect module fo r  visual  
evidence of damage and leak check a l l  joints  and f i t t i n g s  . 
(para. 4.2.2.7.2. ( a ) )  

e .  Leak check a l l  &D1s. (para. 4.2.2.7.2 ( a )  (3 ) )  

f .  Perform forward leakage check of main shutoff valves by measuring 
vo' metr ic  leakage out of propellant l ine  tube stubs. 
(para. 4.2.2.7.6 ( e ) )  

g. Reduce pressure i n  propellant tanks t o  zero on gas side and 5-15 
psig  or^ l iquid  side while maintaining a posit ive de l ta  P. 
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Tes Description: ( ~ o n t  ) 

Seq. 05: Leakage Test of Rel ief  Valve Burst Discs. Reverse Leakage of 
Overall  Q.uad Check Valve Asseublv. System A 

a .  Pressurize propel lant  tanks t o  165 t o  170 ps ig  through f i l l  ( ~ ~ 6 3 1 1  
and ~ ~ 6 3 1 2 )  and vent ( ~ ~ 6 2 8 1  and ~ ~ 6 9 8 2 )  QD's  simultaneously, while 
maintaining a 5-15 ps ig  pos i t i ve  d e l t a  P on t h e  bladder .  

b. Using a helium mass spectrometer a t  p o r t s  "G" ( ~ ~ 6 2 6 2 )  and "N" 
(~R6261) ,  measure bu r s t  d i sc  leakage. (para.  4.2.2.7.6 (d )  (3) ( b ) )  

c .  Connect a VLD t o  por t  "Dlt ( ~ ~ 6 2 3 3 )  and measure qu9.d check valve 
assembly leakage.(para. 4.2.2.7.6 ( c )  ( 1 ) )  

d. Decrease pressure on propel lant  t a k s  t o  5-15 ps ig  pad pressure 
i n s ide  of bladders while maintaining a pos i t i ve  d e l t a  P. 

Seq. 06: Ver i f ica t ion  of Cracking and Reseat Pressures  of Rel ie f  Valves, 
System A 

a. Pressurize f u e l  tank with GHe t o  224 t o  240 ps ig  through f u e l  f i l l ,  
vent and por t  "H" ( ~ ~ 6 2 6 1 )  simultaneously while maintaining 5-15 
ps ig  pos i t i ve  d e l t a  P on b l ~ d d e r .  

b. Determine r e l i e f  valve cracking pressure while r a i s i n g  pressure i n  
s t e p  ( a )  by monitoring f o r  leakage from r e l i e f  valve ou t l e t .  (Para. 

4.2.2.7.6 ( d ) ( l ) ) .  

c. Uwer pressure on tank  t o  212 s i g  and monitor r e l i e f  valve r e sea t ing  
pressure. (para. 4.2.2.7.6 (d 7 ( 1 ) )  

d. Lower pressure t o  200 ps ig .  Connect VLD t o  r e l i e f  valve o u t l e t  
and monitor r e l i e f  valve leakage. (para. 4.2.2.7.6 (d )  (3)  ( a ) )  

e .  Reduce pressure t o  5-15 ps ig  pad pressure while maintaining 5-15 
ps ig  d e l t a  P on bladder.  

f .  Repeat above s t eps  f o r  oxidizer  r e l i e f  valve,  clsing oxid izer  f i l l ,  
vent and por t  "G" ( ~ ~ 6 2 6 2  ) QD' s . 

Seq. 07: Ver i f ica t ion  of Cracking Precsures of Indiv idua l  Quad Check Valve 
Elements , System A 

a.  Pressurize ins ide  of propel lan t  tank bladders with CHe t o  5-15 ps ig  
through f i l l  QD's. 

b. Determine quad check valve elements cracking pressure by monitoring 
f o r  leakage from oxidizer  vent Q.D. (Para. 4.2.2.7.6 ( c )  ( 2 ) )  

c ,  Pressurize po r t s  "E" ( ~ ~ 6 2 5 1 )  and "c" ( ~ ~ 6 2 5 3 )  i n  t u r n  from 0 t o  
5.0 p s ig  and monitor VLD connected t o  oxidizer  vcnt Q,D f o r  ind ica t ion  
of cracking pressure.(para.  4.2.2.7.6 ( c )  ( 2 ) )  
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Teat Description: ( ~ o n t  ) 

d ,  Connect VLD t o  f u e l  vent QD and monitor f o r  leakage t o  determine 
quad check valve elements  racki in^; pressure .(para. 4.2.2.7.6 (c  ) ( 2 ) )  

e .  Pressurize po r t s  "Fff ( ~ ~ 6 2 4 1 )  and "D" ( ~ ~ 6 2 4 2 )  i n  tur.. from 0-5 ps ig  
and monitor VLD connected t o  f u e l  vent QD f o r  i nd ica t ion  of cracking 
p r e s s u r e . ( ~ a r a .  4.2.2.7.6 ( c )  ( 2 ) )  

f .  Connect VLD t o  po r t s  "E", "F", "C", and "D" i n  t u r n  while pres- 
sur iz ing  through por t  "B" ( ~ ~ 6 2 3 3 )  from 0 t o  4.0 p s ig  and monitoring 
VLD f o r  ind ica t ion  of cracking pressure i n  each case. 

Seq. G8: I n t e r n a l  Leak Check of Individual  Quad Check Valve Elements at 
0.5 ps ig  and 100 ps ig ,  Respectively - 

a.  Pressurize i n s ide  of propel lant  tank bladders  t o  5-15 ps ig  through 
f i l l  QD's G~6311 and GR6312. 

b. Pressurize through oxidizer  vent QD, ~ ~ 6 2 8 2 ,  t o  0.5 t o  0.8 p s ig  and 
monitor leakage a t  p o r t s  "E" ( ~ ~ 6 2 5 1 )  and "C" ( ~ ~ 6 2 5 3 )  respec t ive ly ,  
with VLD. (Para. 4.2.2.7.6 ( c )  ( 1 ) )  

c. Pressurize through f u e l  vent QD, ~ ~ 6 2 8 1  t o  0.5 t o  6.8 ps ig  and 
monitor leakage at po r t s  "F" ( ~ ~ 6 2 4 1 )  and "D" ( ~ ~ 6 2 4 2 )  respec t ive ly ,  
with VLD. (Para. 4.2.2.7.6 ( c )  ( 1 ) )  

d. Connect VLD t o  po r t  "B" ( ~ ~ 6 2 3 3 )  and pressur ize  t o  0.5 t o  0.8 
ps ig  through po r t s  "E" , "F" , "c" and "Dl' i n  t u r n  while monitoring 
leakage a t  port  "B". (para. 4.2.2.7.6 ( c )  (1)) 

e. Pressurize i n s ide  of bladders t o  90 t o  100 ps ig  through f i l l  Q,D9s 
GR6311 and ~ ~ 6 3 1 2 ,  and outs ide of bladders t o  80 t o  90 ps ig  through 
vent QD's ~ ~ 6 2 8 1  and ~ ~ 6 2 8 2 ,  simultaneously while maintaining 
p o ~ i t ~ i v e  d e l t a  P. 

f. Pressurize t o  80 t o  90 ps ig  t h r ~ u g h  p o r t s  "E" "c" "F", and "D" i n  
t u r n  while monitoring upstream poppet leakage a t  por t  "B" ( ~ ~ 6 2 3 3 )  
with VLD. (Para. 4.2.2.7.6 ( c )  ( 1 ) )  

g. Connect VLD t o  p o r t s  "En, "C", "F" and "DM i n  t u r n  t o  monitor down- 
stream valve l eakage . (~a ra .  4.2.2.7.6 ( c )  (1)) 

h. 3educe pressure on tanks t o  5-15 ps ig  pad pressure i n s ide  biadders 
while maintaining a pos i t i ve  d e l t a  P. 

Seq. 09: F u n c t i o ~ s l  Test of Primary and Secondary Helium Pressure Regulators - 
a t  High Flow, Low Flow and Lockup Condit,ions, System A 

a. Pressurize prcpe l lan t  tanks t o  205 t o  21.5 ps iq  through f i l l  ( ~ ~ 6 3 1 2  
and GR6311), and vant  (GR628l) and ( ~ ~ 6 2 8 2 )  QD's and port,s "G" 
( ~ ~ 6 2 6 2 )  and "H" ( ~ ~ 6 2 6 1 )  simultaneously while maintaining 5-15 
psi;; pos i t i ve  d e l t a  P on bladders.  (para. 4.2.2.7.6 (b)  ( I ) )  
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c.. Test Description: (car.'.! 
4' b. Pressurize regulator  i n l e t  t o  1450 t o  1550 ps ig  through port 'hn 

(GR6211), (Fkra. 4.2.2.7.6 (b)  (1 ) )  

c. Flov through port "BB" ( ~ ~ 6 2 3 3 ) ,  adjust ing flow sequential ly t o  0.19 
t o  0.21 lbs/mln. 0.036 t o  0.040 lbs/min, and zero (lockup). (par& 
4.2.2.7.6 (b) (1)) .  

Seq. 10: 

Seq. 11 
through 
Seq. 19: 

Pressurize primary regulator sensing port  ( ~ ~ 6 2 3 1 )  t o  50-55 peig 
t o  lockout primary regulator.  (para. 4.2.2.7.6 (b)  (2 ) )  

Flow through port  "B" ( ~ ~ 6 2 3 3 )  t o  flowmeter, adjus t i t ,   lows t o  
0.19 t o  0.21 lbs/min, 0 . ~ 3 6  t o  0.040 lbelrnin and zero (lockup). 

Pressurize regulator  i n l e t  t o  3450 t o  3550 ps ig  through port  "A" 
( ~ ~ 6 2 1 1 )  and record regulator  "crsert t  r a t e .  (para. 4.2.2.7.6 (b)  ( 3 ) )  

Reduce pressure ,n regulctor  i n l e t  t o  300 t o  350 ps ig  remove burs t  
d isc  and reconnect flowmeter 3.ine t o  port  "E" ( ~ ~ 6 2 3 3 ) .  

Remove l i n e  from primary regulator  sensing port  and connect t o  
secondary regulator  sensing port .  

Repeat s teps ( d l ,  ( e l ,  (f) and ( g ) ,  on primary regula tor*  

Reduce pressure on tanks t o  5-15 ps ig  pad pressure ins ide  bladders 
while maintaining a pos i t ivc  d e l t a  P, 

Verif icat ion Test of Fuel and Oxidizer Tank Bladder Leakage Rates, 
System A 

P ~ e s s u r i z e  inside of bladders t o  9 t o  10 psig through f i l l  Q D ' s .  

Connect VW)'s t o  tank vent QD's and monitor bladder leakage. 
(para. 4.2.2.7.6 (i)(l). 

Close a l l  QD's and remove a l l  GSE eq~ipment. 

iiepeat above Sequences 2 through 10 f o r  RCS System B Module. 
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Test T i t l e  : 

Propellant Feed Section Proof, Leakage and Functional Te:~t. 

Subsytem: 

Reaction Control Subsyetem (RcS) . 
Test ObAectives: 

Establishment of the  s t r u c t u r a l  i n t e g r i t y  and functional  capabi l i ty  of dCS 
propellant manifold l i n e s  and components a f t e r  assembly on t h e  vehicle. 

Vehicle Configuration : 

Ascent Stage. 

Locat ion : 

Cold Flow Faci l i ty .  

Hazardous Operations: 

Pneumatic pressures up t o  350 psig. 

Components Uncier Test:  

Propellant manif old l ines .  

Manifold f l i g h t  transducers. 

Chamber pressure switches. 

In jec tor  valves. 

I so la t ion  valves, 

Test Description: (paragraphs 4.2.2.7, 4.2.2-7.3 ( b )  (c)  ( d )  ( e )  (f) ( ~ ~ t i a l )  , 
4.2.2.7.5 ( p a r t i a l ) ,  4.2.2.7.7 (c )  and 4.2.2.7.8) 

Seq. 01: Cal l  t o  Stat ions 

Seq. 02: Proof Pressure and External Leak Check of RCS Propellant Manifolds. 

a. Sequential venting of p r o ~ e l l k n t  tanks by f i r s t  venting volume 
external  t o  the  bladders through ~ ~ 6 2 8 1 ,  ~ ~ 6 2 8 2 ,  ~ ~ 6 2 8 3 ,  ~ ~ 6 2 8 4 ,  and 
then volume inside the  bladders through 0~6311,  ~ ~ 6 3 1 2 ,  ~ ~ 6 3 1 3 ,  and 
~ ~ 6 3 1 4 .  Ports remain open and capped as  a safe ty  precaution. 

b. Verif icat ion of acceptable output from manifold pressure tresleducers 
a t  ambient pressure. 
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c~ Test Description: (Cont ) 
.L 

c. Pressurization of the propellant manifolds at 30 to 40 psig GHe 
through ~ ~ 6 3 2 1  and ~~6322. 

d. Verification that main shutoff valves are closed, as indicated by no 
audible evidence of leakage at ~ ~ 6 3 1 1  and GR6312. Verification that 
interconnect valves are closed by monitoring of pressures indicated 
by gages connected to ~ ~ 9 4 5 9  and GP9458. An increase in pressure 
indicates a leaking interconnect valve. 

e. Pressure is increased in propellant manifolds to 320 to 340 psig 
GHe through GR6321 and G~6322. Proof pressure is held for a 
specified period of time. 

f. Venting of propellant manifolds through ~ ~ 6 3 2 1  and ~ ~ 6 3 2 2  to ambient, 
and visual inspection of the manifolds for physical damage. 

g. Pressurization of the propellant manifolds to 195 to 205 psig GHe 
through ~ ~ 6 3 2 1  and ~~6322. Leak check of all brazed, weld and 
mechanical joints. Leak check of flight half Q.D. poppets ~ ~ 6 3 2 3 ,  
~R6324, a6321 and GR6322. 

h. Verification of accuracy of propellant manifold pressure transducers 
with the propellant manifolds pressurized to 195 to 205 psig. 

i. Coirelation of each propellant manifold pressure transducer output 
to its respective manifold by individually venting each manifold to 
ambient. Venting of System 'A' fuel manifold through ~ ~ 6 3 2 1 ,  Sys- 
tem 'A' oxid manifold through ~ ~ 6 3 2 2 ,  System 'B' fuel manifold 
through a6323 and System 'B' oxid manifold through ~~6324. 

j. Verification of acceptable autput from manifold pressure transducers 
at mbient pressure. 

Seq. 03: Engine Thrust Chamber Switch Leak Check and Functional Tests. 

a. Pressurization of the propellant manifolds to 195 to 205 psig 
GHe through ~ ~ 6 3 2 1  and ~~6322. 

b. Installation of throat plug into the engine under test and pressur- 
lzation of thrust chamber to 100 to 110 psig (GH~) . 

c. Leak check of mechanical connections of pressure switch. 

d. Venting of thrust chamber pressure through throat plug to ambient. 

e. Slow evacuation of the thrust chamber to approximately 2 psia through 
the throat piug. Record of the pressure when the chamber pressure 
switch opens. 



OCP OUTLINE 

Test Description: ( ~ o n t  ) - 
f .  Slow increase of pressure i n  the  t h r u s t  c h ~ t e r  t o  approximately 15 

p s i a  through the  th rus t  plug, Observaxe and rocording of t h e  pres- 
sure when t h e  pressure switch closes. 

g. Repeat of s teps  ( e )  and ( f )  two times* 

h. Venting of pressure i n  t h r u s t  chamber through the  throat  plug t o  
ambient. 

i. Repeat pf s teps (b)  through (h)  f o r  each remaining RCS engine. 

j. Venting of pressure i n  propellant manifolds through ~ ~ 6 3 2 1  and 
~ ~ 6 3 2 2  t o  ambient. 

Seq. 04: Primary and Secondary Valve Signatures t o  Verify E l e c t r i c a l  Wiring 

a. Pressurizat ion of the  propellant manifolds t o  20 t o  30 ps ig  GN2 
5nrough ~R6321 and ~ ~ 6 3 2 2 .  

b. Verif icat ion of proper harness wiring t o t h e  f u e l  in jec to r  valves 
by actuat ing the  valves infllvidually and verifying gas flow through 
the  respective engines. 

c. Verif icat ion of proper harness wiring t o  the  oxidizer in jec to r  
valves by actuat ing the  valves individually and verifying gas flow 
through the  respective engines. 

d. For each engine, one engine a t  a time, actuat ion of the  f u e l  and 
oxidizer in jec to r  valves using secondary c o i l  actuat ion while 
recording t h e  respective valve signatures. 

e. For each engine, one engine a t  s time, actuat ion of the  f u e l  and 
oxidizer in jec to r  valves using primary c o i l  actuat ion ( secondary 
c o i l  sensing) while recording the  respective valve signatures,  

f. Venting of pressure i n  the  oxidizer and f u e l  manifolds through 
~ ~ 6 3 2 1  and ~ ~ 6 3 2 2  t o  ambient. 

Seq, 05: Engine Gas Flow Check Using GN3 through Fuel and Oxidizer In jec tor  
Valves 

a. Opening of I f  engines f u e l  in jec to r  valve an9 pressuriz-&tion of f u e l  
manifold with GN2 through ar, o r i f i c e  flowmeter a t  ~ ~ 6 3 2 1 .  Establish- 
ment of flow with 24.95 t o  25.05 psig i n  the  f u e l  manifold. Pres- 
sur iza t ion  of oxid manifold t o  approximately 16P ps ig  through 
GR6322. 

b. Increase of input pressure t o  flowmeter (approximately 10 ps ig )  and 
determination of s t ab i l i zed  f u e l  manifold pressure. Decrease of 
input pressure t o  f lowmeter (approximately 20 ps ig  ) and determinaticr. 
of s t ab i l i zed  f u e l  manifold pressure. Increase of pressure t o  
e s t ab l i sh  o r ig ina l  flow conditions. 



OCP OUTLINE 

(- : 
Test  Description: ( ~ o n t  ) 

c. While maintaining i n i t i a l l y  es tab l i shed  input pressure,  t h e  f u e l  
i n j ec to r  valve i n  each engine i s  flowed indiv idua l ly .  S t ab i l i zed  
flowmeter input pressure i s  recorded, as we l l  a s  corresponding f u e l  
manifold pressure f o r  each engine. 

d. Decrease of manifold supply pressure t o  zero psig.  The oxid marifold 
then  vents  through ~ ~ 6 3 2 2  and f u e l  manifold. Fuel i n j e c t o r  valve i s  
then closed. 

e .  Repeat of s t eps  ( a )  through ( d )  f o r  t h e  oxid i n j e c t o r  valves,  
e s t ab l i sh ing  a cont ro l led  GN2 flow through t h e  flowmeter o r i f i c e  
located on GR6321 and a backup pressure through ~ ~ 6 3 2 2 .  

Seq. 06: RCS Engine I n j e c t o r  Or i f ice  Flow Test .  

a .  Pressur iza t ion  of t h e  f u e l  manifold t o  98 t o  102 ps ig  GN2 through 
por t  ~ ~ 6 3 2 1 ,  and t h e  oxidizer  manifold t o  3 t o  5 p s ig  GN2 through 
por t  ~ ~ 6 3 2 2 .  

b. Opening of t h e  Is f u e l  and oxidizer  i n j e c t o r  v ~ l v e s  and ec tua t ion  of 
t h e  i n j e c t o r  flow sensor mit. Recording of sensor u n i t  s igna l s  
f o r  Is f u e l  o r i f i c e s .  

c .  Closing of I s  oxidizer  and f u e l  i n j e c t o r  valves.  

d. Venting of pressure i n  t h e  oxidizer  and f u e l  manifolds through 
~ ~ 6 3 2 1  and GR6322 t o  ambient. 

e .  Pressur iza t ion  of t h e  oxidizer  manifold t o  98 t o  102 ps ig  GN2 
through po r t  GR6322, and the  f u e l  manifold t o  8 t o  12 ps ig  GN2 
through por t  GR6321. 

f .  Repeat of s t e p  ( c )  f o r  Is oxidizer  o r i f i c e .  

g. Closing of I s  oxidizer  and f u e l  i n j e c t o r  valves.  

h. Venting of pressure i n  t h e  oxidizer  and f u e l  manifolds through 
~ ~ 6 3 2 1  and ~ ~ 6 3 2 2  t o  ambient. 

i. Repeat of s t eps  ( a )  through (h) f o r  remaining RCS engines. 

Seq 07: I n j e c t o r  Valve Forward Leakage Check Using GN2 

a. Pressur iza t ion  of t h e  f u e l  manifold t o  35 t o  105 ps ig  GN2 through 
por t  ~ ~ 6 3 2 1 .  

b. With VLD1s at tached t o  t h r o a t  plugs i n s t a l l e d  i n  t h e  I f  and I I f  
engine t h r u s t  chambe.rs, co l l ec t ion  f o r  a spec i f i ed  period of time 
of t h e  ni t rogen l e ~ 2 i n g  through t h e  f u e l  i n j e c t o r  valves.  



OCP OUTLINE 

Teat Description: ( ~ o n t  ) 

c. Venting of t h e  f u e l  manifold through GR6321 t o  iO t o  20 PSIG. 

d. Pressur iza t ion  of t h e  oxidizer  manifold t o  95 t o  105 p s i g  GN2 t h r o ~ g h  
por t  GR6322. 

e .  With VLD's at tached t o  t h r o a t  plugs i n s t a l l e d  i n  t h e  I f  and I I f  engine 
t h r u s t  chambers, co l l ec t ion  f o r  a spec i f i ed  period of time of t h e  
ni t rogen leaking through t h e  oxidizer  i n j e c t o r  valves.  

f .  Venting of t h e  oxidizer  m i f o l d  through por t  ~ ~ 6 3 2 2  t o  10-20 PSIG. 

Seq. 08: Reapplication of Pad Pressure i n  RCS Tankage Modules. 

a. Pressur iza t ion  of System 'A '  f u e l  and oxid izer  propel lan t  tank 
blaaders  t o  5 t o  15 ps ig  GN2 through GR6311 ( f u e l )  and GR6312 
(ox id i ze r ) ,  with ~ ~ 6 2 8 1  and ~ ~ 6 2 8 2  vented. 

b.  Close ~ ~ 6 3 1 1 ,  ~ ~ 6 3 1 2 ,  ~ ~ 6 2 8 1  and ~ ~ 6 2 8 2 .  

c. Pressur iza t ion  of System 'B'  f u e l  and oxid izer  propel lan t  tank 
bladders t o  5 t o  15 ps ig  GN2 through GR6313 ( f u e l )  and ~ ~ 6 3 1 4  
(oxid izer )  with ~ ~ 6 2 8 3  and GR6284 vented. 

d. Close ~ ~ 6 3 1 3 ,  ~ ~ 6 3 1 4 ,  ~ ~ 6 2 8 3 ,  and ~ ~ 6 2 8 4  



OCP OUTLINE 

C Test T i t l e :  

RCS Verii ' ication. 

Subsystem: 

Reactio~: Control Subsystem (RCS) . 
Test Objectives: 

a .  Ver i f ica t ion  of helium high pressure sec t ion  through proof pressur iza t ion  
and leak  t e s t s  of braze and mechanical j o in t s .  

b. Ver i f ica t ion  of normal funct ioning of PQMD. 

c. Ver i f ica t ion  of acceptance leakage r a t e s  f o r  main shutoff  valves,  helium 
couplings, propel lant  quick disconnects,  bu r s t  d i s c s ,  and propel lan t  tank 
bladders.  

d. Ver i f ica t ion  of normal funct ioning of helium pressure  r e l i e f  valves and 
helium pressure regula tors .  

Vehicle Configuration: 

RCS/Ascent Stage. 

Location : 

Plant  5 ,  Cold Flow F a c i l i t y .  

Hazardous Operations: 

Pneumatic pressures  up t o  4000 ps ig .  

Components Under Test:  

RCS tankage module. 

RCS helium tank. 

Helium module components (PQ,MD ' s , r e l i e f  valves,  bu r s t  d i s c ,  regula tors  and 
squib valve,  e t c .  ) .  

Test  Description: 

Seq. 01: Call t o  S ta t ions .  

The following t e s t s  a r e  accomplished on both 3CS ' A t  and ' B t  Systems. 

Seq. 02: Helium Madule Pressure Tests .  

a. Proof pressure t e s t s  of helium tanks and l i ~ l e s ,  upstream of t h e  
explosive valves,  a r e  made at 4000 psig.  



OCP OUTLINE 

Test  Description: ( ~ o n t  ) 

b. External  leak  check a t  3500 ps ig  of j o i n t s  and f i t t i n g s  upstream 
of t h e  explosive valves.  

c. Leak checks of explosive valves and helium f i l l  and vent quick 
disconnects at 3500 psig.  

d. Functional t e s t s  were made a t  var ious measures on t h e  P&MD1s and 
t h e  high pressure t ransducer .  

Seq. 03 
and 

Seq. 04: Propel lant  Tank System. 

a.  Ver i f ica t ion  of bu r s t  d i s c  i n t e g r i t y  at 20-30 ps ig  ( v e r i f i c a t i o n  of 
no gas flow through t h e  b u r s t  d i s c  po r t  1. 

b. The propel lant  tanks and l i n e s  between t h e  quad check valves and t h e  
main shutoff  valves pressurized t o  operat ing pressure (195-205 p s i g )  
and leak  checks made on a l l  mechanical j o in t s .  Leakage through t h e  
main shutoff  valves i s  determined, Leak checks made on t h e  poppets 
of t h e  helium and propel lan t  f l i g h t  h a l f  &D1s. 

Seq. 05 
and 

Seq. 06: Relief Valve Functional Tes ts .  

a.  Ver i f ica t ion  i s  made on r e l i e f  valve cracking and r e sea t ing  
pressures .  

b. Leak check of r e l i e f  valve t e s t  po r t s .  

c. Ver i f ica t ion  of bleed valve opening an2 c los ing  pressures .  

(Paragraph 4.2.2.7.6.) 

Seq. 07 
and 

Seq 08: Regulator Functional Checks. 

a .  Checks of both the  primary and secondary regula tor  o u t l e t  pressures  
is  made a t  high flow (20 SCFM) and low flow (3.6 SCFM) . I n l e t  pres- 
sures  a r e  1000 ps ig .  Regulator creep r a t e  at lockup condit ions i s  
a l s o  checked. 

b. I n t e r n a l  le&';age of both t h e  primary and secondary regula tors  is  made 
with an i n l e t  pressure of 3500 ps ig .  Q 
(paragraph 4.2.2.7.6) 
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C, Test  Description: ( ~ o n t  ) 

Seq. 09 
and 

Seq. 10: Burst Disc Leak Check. 

a. The leak r a t e  of t h e  bu r s t  d i s c  of each helium pressure r e l i e f  valve 
is  determined, 

(Paragraph 4.2.2.7.6) 

Seq. 11 
and 

Seq. 12: Bladder Leak Check. 

a .  Leakage through the  bladders i s  determined using an i n t e r n a l  pressure 
of 10 psig.  

Seq. 13: Reapplication 3f Pad Pressure.  

a.  A blanket pressure of GN i s  r e s to red  t o  t h e  propel lan t  tanks and ? manifolds of both t h e  'A and 'B' systems. 

(Paragraph 4.2.2-7.5) 
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Test  T i t l e :  

RCS Functional . 
Subsystem: 

Reaction Control Subsystem (RCS ) . 
Test Objectives: 

a .  Ver i f ica t ion  t h a t  t h e  helium leak  r a t  ?s of a l l  i s o l a t i o n  valves (systems 
'A' and 'B') , t h e  f u e l  and oxid izer  crossfeed valves (both d i r e c t i o n s ) ,  

and mechanical j o in t s  a r e  within spec i f i ca t ion  requirements. 

b. Ver i f ica t ion  t h a t  t h e  gas flow d i s t r i b u t i o n  i n  t h e  RCS engine combustion 
chambers are within allowable l i m i t s .  

c. Ver i f ica t ion  of i s o l a t i o n  valve channel i d e n t i f i c a t i o n .  

d. Ver i f ica t ion  t h a t  t h e  forward leakage r a t e s  of t h e  engine i n j e c t o r  valves 
a r e  within allowable l i m i t s .  

e .  Ver i f ica t ion  of main shutoff  valve channel i den t i f i ca t ion .  

f .  Verification t h a t  t h e  cracking pressure and i n t e r n a l  leakage of each of 
t h e  ind iv idua l  check valves of t h e  quad check valve assemblies a r e  within 
spec i f i ca t ion  requirements. (systems 'A' and 'B'  . ) 

Vehicle Configuration: 

Ascent Stage. 

Location: 

CEF, P lan t  5. 

Hazardous Operat ions : 

Pneumatic pressures  t o  205 ps ig .  

Components Under Test:  

I s o l a t i o n  and crossfeed valves.  

Engine o r i f i c e s  and i n j e c t o r  valves.  

Q ~ s d  check valves.  

Test Description: 

Seq. C a l l  t o  S ta t ions .  



OCP OUTLINE 
0CP-GF-31034-L~'j 

, - 

C :  Test Description: ( ~ o n t  ) 

Seq. 02: Leak Check of I so l a t ion  Valves, Crossfeed Valves and Service Q . D . ' s  
and Channel I D .  
(paragraphs 4.2.2,7.3(b)5(e) & ( f ) ,  4.2.2.7.6(f) and ( h ) )  

a. Pressur iza t ion  of Systems 'A'  and 'B '  p rope l lan t  manifolds t o  195 t o  
205 ps ig  GHe through serv ice  p o r t s  ~ ~ 6 3 2 3  and ~ ~ 6 3 2 4 .  

b. . Determination of ex t e rna l  leakage of t h e  mechan i~a l  connectors of t h e  
propel lant  manifold pressure t ransducers ,  engine dyna-tube mechanical 
j o i n t s ,  and the  manifold serv ice  Q.D. ' s  (capped and uncapped). 

c ,  Determination of i s o l a t i o n  valve forward leakage by opening t h e  
engine indector  valves and col lect i f id  leakage using a volumetric leak  
de tec tor .  

d. Determination of cross  feed valve i f i t s r ~ a i  leakage (both d i r e c t  ions ) 
by f i r s t  p ressur iz ing  t h e  'A '  system through se rv i ce  po r t s  ~ ~ 6 3 2 1  
and ~ ~ 6 3 2 2 ,  t o  195 t o  205 ps ig  GHe , and co l l ec t ing  Leakage a t  p o r t s  
~ ~ 6 3 2 3  and ~ ~ 6 3 2 4 .  Sys tes  'B '  i s  then pressurized through ~ ~ 6 3 2 3  
and ~ ~ 6 3 2 4 ,  with leakage co l lec ted  at GR6321 and GR6322. 

e .  Determination of crossfeed valve channel i d e n t i f i c a t i o n  by opening 
t h e  valves and v e r i q i n g  gas flow through ~ ~ 6 3 2 1  and ~ ~ 6 3 2 2 .  

Seq. 03: In j ec to r  Valve Forward Leakage, Main Shutoff Valve Channel I . D .  
and R e a u ~ l i c a t i o n  of Pad Pressure.  

' (Paragraph 4.2.2.7.3(e)(f)) 

a .  Leak check of engine in j ec to r  valves us ing  th roa t  plugs and 
volumetric Jzak de tec tors .  Four valves a r e  done simultaneously. 
The four  t h r o a t  plugs and volumetric leak  de tec tors  a r e  f i r s t  
c 'mfigured t o  t h e  quad I engines.  The f u e l  manifolds are pres- 
sur ized t o  95 t o  105 ps ig  ni t rogen through serv ice  po r t s  ~ ~ 6 3 2 1  
and GR6323, and t h e  leakage from the  f u e l  i n j e c t o r  valves i n  
Quad I, is  co l lec ted  f o r  f i f t e e n  (15)  minutes. 

b. The f u e l  manifolds a r e  vented, and t h e  oxidizer  manifolds a r e  
pressurized t o  95 t o  105 ps ig  ni t rogen through se rv i ce  p o r t s  ~ ~ 6 3 2 2  
and GR4324. Leakage through t h e  oxidizer  i n j e c t o r  valves i n  Quad I 
is  col lec ted  f o r  f i f t e e n  (15) minutes. 

c. Repeat ( a )  and ( b )  f o r  Quads 11, 111, and I V .  

d. Ver i f ica t ion  of main shutoff  valve vehicle  wir ing by cycl ing t h e  
valves from t h e  cabin,  and observing ni t rogen gas flow going i n t o  
po r t  ~ ~ 6 3 2 2  and out GR6312 (oxid izer  ' A ' ) ,  i n  ~ ~ 6 3 2 1  and out ~ ~ 6 3 1 1  
( f u e l  'A' ) , i n  ~ ~ 6 3 2 4  and out ~ ~ 6 3 1 4  (oxid izer  ' B '  ) , and i n  ~ ~ 6 3 2 3  
and out ~ ~ 6 3 1 3  ( f u e l  'B'). 



Test Description: ( ~ o n t )  

e. Disconnect CTSE, leaving a 10 t o  20 psig nitrogen pad pressure i n  
the  propellant manifolds 

Seq. 04: d Check Valve - Cracking and Internal  Leakage - System *A1 
agraph 4.2.2.7.6(c)) 

a, Pressurization of propellant tank bladders t o  10 t o  15 psig  helium 
through f i l l  disconnects GR6312 (oxidizer) and GR63 11 (fuel).  

b. Determination of the  cracking pressures of the  individual quad check 
valves by pressurization of the  upstream side with helium u n t i l  the  
valve poppet i s  unseated. The pressure a t  which t he  valve cracks, i s  
determined by observing a container of water placed on t he  downstream 
side of the valve. Three readings f o r  each valve a r e  taken. The 

. following tab le  l i s t s  the  service ports  t ha t  a r e  pressurized, and the  
ports a t  which the  water container i s  placed, f o r  each of the  valves, 

Propellant 

Oxidizer 
Oxidizer 
Oxidizer 
Oxidizer 

Fuel 
h e 1  
Fuel 
Fuel 

Check Valve Pressure 
Water 

Container 

Determination of the  leak re tes  of each of the  individual quad check 
valves by pressurization of the  downstream side of t he  valve t o  0.5 
t o  0.8 psig helium, ana collecting leakage on the  upstream side with 
a volumetric leak detector. The following %able l i s t s  t h e  service 
ports  t ha t  a r e  pressurized, =d the  ports  at  which t he  volumetric 
leak detector i s  placed f o r  each of t he  valves. 

Oxidizer 
Oxidizer 
Oxidizer 
Oxidizer 

Fue 1 
Fuel 
Fuel 
Fuel 

Check Valve Pressure 

Seq. 05: Propellant Tank Pad Pressure - Syutem "A " 
a. Connect OSE Unea t o  System %" oxidizer tanks fill port 

( ~ ~ 6 3 1 2 )  and f u e l  tank f i l l  port ( ~ ~ 6 3 1 1 ) .  



' Test Description: ( ~ o n t )  

b. Establish a 10-i5 PSIG GHe pad pressure i n  the propellant 
tanks, System 'Rn. 

Seq, 06: Quad Check Valve - Cracking and Internal  Leakane - System 'B' 
(Paragraph 4.2.2.7.6(c)) 

a. Typical t c  Sequence 04 (a)  using ports GR6314 (oxidizer) and GR6313 
(fuel).  

b. Typical t.o Sequence 04 (b) using the  following service ports. 

Propellant 

Oxidizer 
Oxidizer 
Oxidizer 
Oxidizer 

Fuel 
Fuel 
Fuel 
Fuel 

Check Valve Pressure 

V2 Pr i  
V3 ( ~ e c  
V4 ( ~ e c  
V 1  (Pr i  

Water 
Container 

GR 6253 
GR 6254 
GR 6284 
Gl? 6284 
GR 6243 
GR 6244 
GR 6283 
GR 6283 

Propellant Check Valve Pressure - VLD 

Oxidizer 
Oxidizer 
Oxidizer 
Oxidizer 

Fuel 
Fuel 
Fuei 
Fuel 

Seq. 07: Propellart Tank PadPressure - System "E!" 

a. Connect GSE l ines  t o  System "B" oxidizer tank f i l l  por t  ( ~ ~ 6 3 1 4 )  
and fuel tank f i l l  port (~R6313). 

b. Establish a 10-15 PSIG GHe pad pressure i n  t he  propallant h n k s ,  
System "3". 
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Test  T i t l e :  

A/S Weight and Center of Gravity Test 

S t ruc ture  

Teet ObJective: 

To deternine t h e  dry weight ,md t h e  ho r i zon ta l  (Y-2) center  of grav i ty  of t h e  
Ascent Stage 

Vehicle Configuration: 

Ascent Stage 

Location : 

Plant  5 ,  Weight and Balance F ix ture  

Hazardous Operation: 

Not AppU.cable 

Equipment Under Test :  

Ascent Stage 

Test  Description: 

Seq. 01: Call t o  S t a t ions  

Seq. 02: A18 Weight and Center of Gravity Test  

a. Posi t ioning and l eve l ing  of Ascent S+,dge. 

b, Adjustment of load c e l l  d i g i t a l  readout u n i t .  

c. Zeroing of h a d  c e l l s  

d. Preloading of load c e l l s  

e .  Transfer  of t o t a l  load t o  load c e l l s  

f .  Ver i f ica t ion  &hat Ascent Stage has reniained l eve l .  

g. F i r s t  Weighing 

h. Repeat of above f o r  second and third weighinge 

i. The d a t a  from t h i s  OCP w i l l  be used oe t h e  b a s i s  f o r  a weight r epo r t  
giving a c t u a l  weight and hor i zon ta l  cen ter  of gravl ty.  
(~aragra .ph  4.2.2.1.1) 

I 

100 . 
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Test T i t l e  : 

Landing Gear Functional Test 

Scbsystem: 

Mechanical 

Test Objective: 

To ver i fy  the overa l l  f'unctional a b i l i t y  of the  landing gear system with 
regard t o  the  deployment and downlock mechanisms. 

Vehicle Configuration: 

Descent 

Plant 5 ,  Landing Gear Test Fixture 

Hazardous Operation : 

Not Applicable 

c Eq~ipment Under Test: 

Landing Gear Mechanism 

Test Description: 

Seq. 01: C a l l  t o  Stat ions 

Seq. 02: Continuity Check 3," Lunar Surfaze Sensing Probe Switches 

Seq. 03 
t o  

Seq. 06: Landing Gear Functional Test 

a. Continuity check of landing gear desloyed switches i n  deployed and 
stowed positions. 

b. Measurement of gear t r a v e l  (d is tarxe  tetween b o l t  centers  of uplock 
mechanism) at probe re lease  during depioyment . 

c. Measurement of time t o  f'ully extend and iock g a r  down. 

d. Above procedures a re  performed individually f o r  each gear. 
(Paragraph 4.2.2.1.3) 



OCP OUTLINE 

Test T i t l e :  

D/S Weight and Center of Gravity Test 

Structure 

Test ObJectives: 

To determine the  6ry weight and the  horizontal (Y-2) center of gravity of the  
descent stage. 

Vehicle Configuration: 
b 
e. 

F. Descent Stage 
f 
i' Location : 

Plant 5 ,  Weight and Balance Fixture 

Hazardous Operation : 

l Not Applicable 

Equipment Under Test : 

Descent Stage 

Test Description: 

Seq. 01: C a l l  t o  Stations 

Seq. 02: D/S Weight, and Center of Gravity Test 

.. .f 
-3 a. Position and leve l  of descent stage 

b . AdJustment of Load Cell  Digi ta l  Readout Unit 

c. Zeroing of load c e l l s  

d. Preloading of load ce l l s  

e. Transfer of t o t a l  load t o  load c e l l s  

f .  Verification t ha t  descent stage had remained level  

g. F i r s t  weighing + 

h. Repeat of above for second and third weighings. 

i. The data from t h i s  OCP w i l l  be use, as the  bas is  f o r  a weight report  
giving actual  weight and horizontal center of gravity. 
(paragraph 4.2.2.1.2) 
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8 Test Title: 

Crew Compartment Fit ar.d Functional Test 

Subsystem: 

Crew Provisions 

Test Objective: 

To demonstrate that each crew equipment item is functionally ana physically 
compatible with the spacecra&"t, the mission sequence and crew flight requirements, 
by simulating the LM-5 mission. 

Vehicle Configuration: 

Mated Stages 

Location: 

Integrated Work Stand Plant 5 

Hazardous Operation : 

Not Applicable 

c' Equipment Under Test: 

Crew equipment within the crew compartment listed on official LM-5 stowage 
list. 

Test Description: 

Seq. 01: Call to Stations 

Seq. 02: Support System Status Verification 

a. Power-up and verification of EPS. 

b. Power-up and verification of Veh. Comm. 

Seq. 03 : Lunar Television Transmission 

Seq. 04: Flight Crew Readiness 

a. Verification of Crew Suiting and Cabin Ingress per OCP-GR-32015-LY5 

b. Evaluation of reach capability and mobility utilfzing transfer 
umbilical. 

Seq. 05: In~ress and Checkout 

a. Demonstration of change-over, transfer umbilical to LM ECS. 

b. Preparation of CatLn for habitation. 



OSP OUTLINE 

Test Description: (Cont ) 

c. Verification of communication capability. 

d. Demonstration of Equipment Tran8fer 

e. Demonstration of Post Ingress Operation 

f. Demonstration of waste management capability 

h. Utilization of food packs 

Seq. 06: EVA - 
a. Demonstration of EVA preparation 

b. Demonstration of PLSS/OPS Preparation for Checkout 

c. Demonstration of Post EVA Configura$ion 

2 .  Verification of PLSS recharge fit check 

e. Evaluation of Sequence Camera Operation 

f. Demonstration of EVA Equipment Stowage 

g. Evaluation of Hard Suit Operations in Cabin 

Seq. 07: Rendezvous Egress 

a. Demonstration of LiOH csrtridge replacement 

b. Demonstration of preparation fcr docking 

c. Installation of COAS in ~orwarh and Docking Windows and cnanging of 
COAS light bulb. 

d. Demonstration of Rendezvous Radar Anzenna Deployment 

e. Preparation of Equipment for Transfer 

f. Stowage of Drogue and Probe 

g. Verification of cabin egress per 0~~-~~-32016-~M5. 
(Paragraph 4.2.2.4.5(b)) 

Seq, 08: EgressjIngress Procedure for Lunch Break 

Ses. 09: Drogue Installation & Removal Fit Check 

Seq. 10: Securizg After Test 



OCP OUTLINE 

C Test T i t l e  : 

Crew Sui t ing ,  Vehicle IngressIEgress and Su i t  - Vehicle Checkout, 

Subsystem: 

Crew Provisions 

Test Objective: 

To cont ro l  t h e  crew s u i t i n g  and t h e i r  ingress  and egress  of t h e  LM spacecraf t .  

Vehicle Configuration: 

A s  cent Stage 

Location: 

F ina l  Assembly Area, In tegra ted  Work Stand 

Hazardous Operation: 

Not A-pplicable. 

Equipment Under Test:  

Spacesuits and associated support equipment. 

Test Description: 

Seq. 01: Ca l l  t o  Staxions 

Seq. 02: PGA Prepayation t o  Donning 

Preparat ion of t h e  pressure garment assembly f o r  donning. Ver i f i ca t ion  
of t h e  l i q u i d  cooling garment and ur ine  co l l ec t ion  t r a n s f e r  assembly 
accept a b i l i t y  

Seq. 03: PGA Donning 

Sui t ing  of t h e  crew, and danning of associated equipment. 

Seq. 04: Crew LM Ingress  

Ingress  of t h e  LM Crew t o  t h e  Vehicle 

Seq. 05: Crew LM Egress 

Egress of t h e  LM Crew from t h e  Vehicle. 



OCP OUTLINE 
OCP-GF-32017-LM5 

Test T i t l e :  

Crew Compartment Stowable Equipment I l l s ta l la t ion  and Removal. 

Subsystem: 

Crew Provisions 

Test Objectives: 

To control  packaging, i n s t a l l a t i o n  and removal of all .  stowable equipment. 

Vehicle Configuration: 

Mated Stag% 

Locat ion: 

Final  Assembly Area, Integrated Work Stand. 

Hazardous Operations: 

None 

Equipment Under Test : 

A l l  equipment l i s t e d  i n  LM5 Stowage List, L i s t  B plus TV camera 
and associated equipment. 

Test Description: 

Seq. 01: Cal l  t o  Stat ions 

. . Seq. 02: Stowage i n  Crew Compartment 
L 

. % a. Transferra l  of packages t o  vehicle from t h e  bond and packaging area. 
2 r 

b. Removal of each item from its package and stowage i n  t h e  vehicle as 
: s ta ted  i n  Stowable Item Verif icat ion Checkout Data Sheet. 

Seq. 03: Re-stowage of Vehicle a f t e r  Run I of oCP-32014. 

a. Verif icat ion and/or restowing of a l l  stowable equipment as  s t a ted  
i n  Stowable Item Verif icat ion Checkout Data Sheet. 

Seq. 04: Removal from Vehicle 

a. Removal of each stowable item from vehicle,  and placement i n  t h e i r  
respective package containers. 

$ 
.c, 

Seq, 05: Return t o  Bond and Packaging Area 
t 
$ a. Transferal of a l l  pac'kages from vehicle to kond and packaging area.  
&- a 



OCP OUTLINE 

Test T i t l e :  

E l e c t r i c a l  C i r cu i t  In t e r rup te r  Operational Test 

Explosive Devices 

Test 2bject ive : 

Veri f ica t ion  of t h e  cycling operation of t h e  e l e c t r i c a l  c i r c u i t  i n t e r rup te r s .  

Vehicle Ccnfiguration: -- 
Ascent and Descent Stages,  e l e c t r i c a l l y  ~ s t e d .  

Location: -- 
In tegra ted  Workstand, Plant  5 

Hazardous Operations: 

Pressur iza t ion  and X-Ray of E l e c t r i c a l  C i r cu i t  In t e r rup te r s .  

Components Under Test :  
- -- 

C E l e c t r i c a l  S i r c u i t  In t e r rup te r s  

Test  Description: 

Seq. 01: Ca l l  t o  S t a t ions .  

Seq. 02: - E l e c t r i c a l  C i r cu i t  In t e r rup te r  Operation. (NASA TWX ~ ~ 4 1 1 3 - 6 -  
BG 54-67-~321 Dated 23 Mar 67, and LTE 10-38 Dated 4 March 1967) 

a. P/J173 ECI Cycling 

b. ~ 1 ~ 1 7 4  ECI Cycling 

c. X-RAY of ECI Connectors 

d. P/J173 ECI Reset 

e. ~ 1 ~ 1 7 4  ECI Reset 

f. X-Rw of ECI Connectors f o r  v e r i f i c a t i o r  of r e s e t t i n g  
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Teet T i t l e :  

D/S Equipment F i t  and Functi onal 

Subsystem: 

Crew Provisions 

Test Objective: 

To demonstrate t h a t  each crew equipment item stowed within the  D/S i e  func- 
t iona l ly  and physically compatible with the  spacecraft.  

Vehicle Configuration: 

Location: 

Final  Assembly Area, Weight and Balance Fixture 

Hazardous C ~ e r a t i o n s :  

None 

Equipment Under Test: 
- - 

D/S stowable equipment as  l i s t e d  i n  Stowage Test 

Test Description : ( ~ e f  erence : CCA 857 himend 1 )  

Seq. 01: C a l l  t o  Stat ions 

Seq. 02: D/3 Equipment F i t  and Functional Test 

a. Activate ME,% re lease  mechanism and adjust  height of p a l l e t .  

b. Deploy and posi t ion work t a b l e  and lunar t r ans fe r  bag. 

. Stow and unstow LiOH canis ters  and PLSS b a t t e r i e s  i n  t r ans fe r  bag. 

d. Unstow and simulate use of T.V. Camera and acceesories. 

e .  Unstow and simulate use of Samplc Return Container. 



OCP OUTLINE 

OCP-GF-33001-LM'j 

t Test T i t l e :  

Ascent Stage Environmental Control Subsystem Proof Pressure and Leakage Checks. 

Subsystem: 

Environmental Control System HTS A/S 

Test  Objectives: 

To v e r i f y  t h e  s t r u c t u r a l  i n t e g r i t y  of t h e  HTS A/S with a proof ,---: , sure  and 
leakage t e s t .  

Vehicle Confinuration: 

Ascent Stage 

'Location: 

In tegra ted  Workstand, Plant  5. 

Hazardous Operations : 

Pneumstic presscres  up t o  60 psig.  

Components Under Test.  
Q 

A/S IITS Including: 

Coolant Recirculat ion Assembly. 

Secondary F i l t e r  

ARS H/X s 

S u i t  Temperature Control Valve 

Coolant Regenerative H/X 

&bin A i r  Recirculat ion Assembly 

Cabin Temperature Control  Valve 

DSE Cold P l a t e  

PSA Cold P l a t e  

CDU Cold P l a t e  

LGC Cold P l a t e  

UL2 Cold P l a t e  



OCP OUTLINE 

Components Under Test : ( Cont ) 

GASTA Cold Plate 

Coolant Accunulator 

Aft Equipment Bay Cold Plates 1 through 11 

TLE Cold Plate 

ASA Cold Plate 

PTA Cold Plate 

RGA Cold. Plate 

Interstage Disconnects 

Test Description: 

Seq. 01: Call to Stations 

Seq. 02: HTS Proof Pressure and Presavxe Decay Test 

a. Proof Pressure Test of the Primary and Secondary HTS A/S at 60 psig 
with helium. (para. 4.2.2.3.6. ) - .. 

. P 
b. Pressure Decay Test of the Primary and Secondary A/E at 45 psig with 

helium. (para. 4.2.2.3.6. ) 
L 

Seq. 03: W:iE Secondary HTS Interloop Test 

a. Leakage test of the LSC 330-410 Isolation Valve (para. 4.2.2.3.6). 

Seq. 014: Leakage Test of the Primary and Secondary HTS A./S with a Mass 
Spectrcmeter Uning Helium at 45 PSIG. (Para. 4.2.2.3.6.) 

Seq. 05: HTS Inter-Coolant Loop Leak Test (~sra. 4.2.2.3.6). 

a. Purge of the secondary loop for 15 minutes with GN 2 ' 

b. Probe of the HTS secondary effluent gas continuously for 4 minutes. 

Seq. 06: Secondary RTS Pressure Decay Test (para. 4.2.2.3.6) 

a. Pressurization of the secondary hTS to 45 PSIG with GN2. 

b. Performance of a one hour pressure decay test on the secondary 
HTS . 

Seq. 07: rrimary HTS A/S Pressure Deca~r Test (para. 4.2.2.3.6) 

a. Pressurization of the Primary HTS A/S to 45 PSIG with GN2. 



OCP OUTLINE 
OCP-GF-33001-LM5 

c Test Description: (Cont ) 

b. Performance of a 4.6 hour Pressure Decay Test of the Primary HTS A/S 
with the accumulator LSC330-210 disconnected from the system. 

c. Performancg of a volumetric leakage teat of the accumulator LSC 330- 
210 in accordance with the following: 

1. Accumulator LSC 330-210 connected to the Primary HTS A/S. 

2 .  Displacement Lea Meter connected to port JF 9137 of the 
Accumulator 

3. The Primary HTS A/S pressurized vith GN2 at 45 PSIG, 

d.  Performance of a 1 hour Pressure Decay Test of the Primary HTS A/S 
with GN2 at 45 PSIG, with the accumulator LSC 330-210 connected to 
the system. 

Seq. 06: Securing After Test 

a. Vezting of the Primary HTS A/S to ambiett pressure. 



OCP OCTLINE 

Test T i t l e :  

ECS In ters tage  Di~connects  Proof Fresslare and Leakaee Test 

Subsystem: 

ECS HTS and OCPS 

Test Objectives : 

To ve r i fy  t he  mechanical i n t e g r i t y  of t h e  HTS and OCPS I n t e r s t s g e  Disconnects 
with a proof pressure and leakage t e e t .  

Vehicle Configuration: 

Ascent and Descent Stage mated. 

Location: 

In tegra ted  workstand, P lan t  5. 

Hazardous Operp,tions : 

Pneumatic pressures  up t o  1340 PSIG. 

Equipment Under Test:  

HTS w d  OCPS In ters tage  Disconnects 

Test Description: 

Seq. 01: Ca l l  t o  S t a t ion  

Seq. 02. HTS In t e r s t age  Disconnects Proof Pressure and Leak Check. 

a. Pressure Decw Test of t h e  HTS In t e r s t age  Disconnects with helium at 
29 PSIG f o r  5 minutes. 

b. Proof Pressure Test of t h e  HTS In t e r s t age  D:econnects w i t i l  helium at 
60 PSIG f o r  5 minutes, (paragraph 4.2.2.3.6). 

c .  Leakage t e s t  of the HTS In t e r s t age  Disconnects with a Mass dpectro- 
meter using helium at 45 PSIG, iparagraph 4.2.2.3.6) . 

Seq. 03: COX In t e r s t age  Disconnect Proof Preszl3e and Leak Check 

a. Proof Pressure Test  of t h e  GOX In t e r s t age  Disconnect with helivm at 
1 3 4 ~  PSIG f o r  5 minutes,  (pasagragh 4.2.7.3 ~5.l(b]) .r  

b. Leakage Test  of t h e  COX I a t e r s t age  Disconnect with e, Mass Spectro- 
meter using helium at 950 PSIG, (paragraph 4.2,2.3., . l . l ( c )  ( 2 ) ) .  

Seq. 04: - Securing Af ter  Test  



Test T i t l e  : 

A/S Oxygen Cabin Pressl=e Section Froof Pressure,  External Leak ar.d Flov 
Ctecks 

Subsystem: 

A/S Environmental Control 

Test Objectives: 

a. Perform a proof pressure t e s t  and helium leak t e s t  t o  v e r i f y  t h e  mechanical 
and pressure i n t e g r i t y  of t h e  Oxygen Cabin F res s~ i r e  Sect icn (ocPs), and 
Atmosphere Revi ta l iza t ion  Section ( ARs ) . 

b. To ver i fy  mechanical operation and cont ro l  of regula tors  snd valves a t  
operating pressure and flow condit ions.  

Vehicle Configuration : 

Ascent Etaqe 

Locat ion : 

Cold Flov F a c i l i t y  

0 Hazardcus Operat ion: 

a. Application of gaseous kelium pressures  up t o  1350 PSIG. 

b. Application of gaseous oxygen pressures  up t o  980 PSIG. 

c. A ~ p l i c a t i o n  of gaseous nt t rogen p r e s s u e s  up t o  -280 PSIL 

Ccnuonents Under Test :  

a. A/S GOX Tanks 

b. B/S ln t e r s t age  QIJ 

c. Oxygen Control Module 

d. Su i t  Ci rcu i t  Assembly 

e. PLSE d2 F i l l  QD 

Test  Description: 

oq. 01: Call t o  S ta t ions  - - -  



OCP OUTLINE 

Test Description: ( ~ o n t )  

Seq. 02: OCPS Low Pressure Leak Test 

a. F i l l  A/S OCPS with gaseous Helium through JF9555 t o  300 PSIG. 

b. Probe each possible source of leakage with a Helium Leak Detector. 

Seq. 03: OCPS Proof Pressure Test 

a. Increase pressure of OCPS through 3F9555 t o  Proff Pressure of 1340 
PSIG GHe. 

b. Hold Proof Pressure f o r  5 minutes (paragraph 4 .2 .2 .3 .5 .1(~)) .  

c. Reduce pressure of OCPS through JF9555 t o  980 PSIG GHe. 

Seq. 04: OCPS Gross Leak Test 

a. Disconnect G;ii QR from JF9555. 

b. Perforn f i f t e e n  minute Pressure Decay Test of OCPS. 

Sen. 05: OCPS Helium Leakage Test 

a. Probe each possible source of leakage with a Helium Leak Detector. 
(paragraph 4.2.2.3.5.1.1(a)). 

b. Connect GSE QD t o  JF9555. 

c. Reduce OCPS pressure t o  ambient thrcugh JF9555. 

Seq. 06 : ARS and ARS/W Proof Pressure Test 

a. I so la te  ARS fromcabin and OCPS. 

b. I so la te  Oxygen Control Module from Cabin and GOX Tanks. 

c. Pressurize ARS through JF9112 and ~ ~ 9 1 1 4  and oxygen Control Module 
through JF9555 t o  6.4 PSIG GHe. 

d. Hold Proof Pressure f o r  f ive  minutes ( ~ a r a g r a ~ h  4.2.2.3.3(c)). 

e. Vent ARS through JF9112 and ~ ~ 9 1 1 4  and oxygen Control Module thrcugh 
JF9555 t o  4.1 PSIG GKe. 

Seq. 07: ARS and ARS/WMS Inter face  Helium Leak Test 

a. Probe each possible source of leakage with a Heliun Leak Detector. 

b. Vent ARS tkrough JF9112 and GF9114 end Oxygen Control Module through 
JF9555 t o  ambient pressure. 



OCP OUTLINE 

Test Description : ( ~ o n t  ) 

Sea. 08: ARS and ARS/WMS Inter face  External L e a k ~ r -  Test 

a.  Pressure purge ARS and OCPS t o  3.9 PSIG with GOX through JF9112, 
GFg114 and JF9555 t o  expel Helium. 

b. Kith the  Oxygen Demand Regulators c1os . l  and the  C02 Canister Select  
Valve i n  t h e  Mid-Position, measure t h e  oxygen make-up flow through 
~ ~ 9 1 1 4  and JFgll2 required t o  compensate f o r  ARS oxygen external  
leakages !paragraph 4.2.2.3.3(c) 1. 

c. With the  Oxygen Demand Regulators closed, the  CO Canister Select  
6 Valve i n  Primary and the  secondary C02 Canister over removed, 

measure the  oxygen make-up flow through ~ ~ 9 1 1 4  and JF9112 required 
t o  compensate f o r  ARS oxygen external  leakage. 

d. With the  Oxygen Demand Regulators closed, the  C02 Canister Select  
Valve i n  Secondmy and t h e  Primary C02 Csnister  Cover removed, 
measure thG oxygen m e - u p  flow through ~ ~ 9 1 1 4  and JFgll2 required 
t o  compensate f o r  ARS oxygen external  leakage. 

e. Vent ARS through JF9112 and ~ ~ 9 1 1 4  and Oxygen Control Module through 
JF9555 t o  ambient pressures. 

Seq. 09: Cabin Repressurizatior- Valve Functional Test 

a. Pressurize OCPS through JF9555 t o  935 PSIG with GOX. 

b. E lec t r i ca l ly  open the  LSC-330-309 Cabin Repressurization Valve f o r  
two seconds. Allow valve t o  slam resea t  a t  high pressure. 

c. Pressurize the  OCPS through JF9555 t o  935 PSIG. 

d. E lec t r i ca l ly  open the  LSC-330-309 Cabin Repressurizetion Valve f o r  
Ten seconds. Record pressure and t em~ora tu re  decay of OCPS GOX 
Tanks. 

e.  Pressurize OCPS through SF9755 t o  935 PSIG with GOX. 

Seq. 10: Oxygen Demand Regulator Functional Test  - Cabill Mode 

a. Evvcuate ARS through JF9112 and ~ ~ 9 1 1 4  t o  4.8 PSIA. 

b. With Oxygen Demand Reguiator "A" i n  "cabin" and Oxygen Demanc 
Regulator "E" i n  "Closed'-, withdraw oxygen through J F g l l l  and 
G-113 t o  simulate metabolic demand. (paragraph 4.2.2.3.5627~)) 

c. With Oxygen Demand Regulator "A" i n  "Closed" and Oxygen Demand 
Regulator "B" i n  " ~ a b i n " ,  withdraw oxygen through SF9111 and 
GF9113 t o  simulate metabolic demmd. (paragraph 4.2.2.3.5.2(c) ) 



OCP OUTLINE 

Teat Description: (con%) 

Seq. 11 : Oxygen Demand Regulator Functional Test.-EL- Mode - -  

a. Evacuate ARS through JF9112 and ~ ~ 9 1 1 4  t o  3.8 PSIA. 

b. With Owgen Demand Regulator "A" i n  " ~ g r e s s "  and Oxygen Demand 
Regulator "B" i n  "~ losed" ,  withdraw oxygen through J F g l l l  and GF9113 
t o  simulate metabolic demand. (paragraph 4.2.2.3.5.2(c) ) 

c. With Oxygen Demand Regulator "A" i n  "Closed" and Oxygen Demand 
Regulator "B" i n  " ~ g r e s s " ,  withdraw oxygen through JF9111 and 
GF9113 t o  s inula te  metabolic demand. (paragraph 4.2.2.3.5.2(c ) ) 

d, Vent the  ARS t o  ambient through GF9113 and JF9111. 

Seq. 12: OCPS External Leakage Test 

a. With both "Reg A" and "Reg B" closed measure t h e  make-up leakage 
flow through .IT9555 required t o  maintain 935 PSIG COX i n  t h e  OCPS. 
(paragraph 4.2.2.3.5.1.1(~)) 

b. With "Reg A" i n  "Egress" and "Reg Bfl closed measure i;he make-up flow 
through JF9555 required t o  maintain 935 PSIG GOX i n  t h e  OCPS 
(paragraph 4.2.2.3.5.f . l (~)) .  

c. With '!Reg A" i n  " ~ a b i n "  ma " ~ e g  B" closed measure t h e  make-up flow 
through JF9555 required t o  maintain 935 PSIG GOX i n  t h e  OCPS. 
(paragraph 4.2.2.3.5.1.1(~)). 

d. With " ~ e g  A" closed and "Reg B" i n  "Egress measure t h e  make-up flow 
through JF9555 required t o  maintain 935 PSIG GOX i n  t h e  OCPS. 
(paragraph 4.2.2.3.5.1.1(~) ) . 

e. With "Reg A'' closed and "Reg B" i n  "Cabin" measure t h e  make-up flow 
through JF9555 required t o  maintain 935 PSIG GOX i n  the  OCPS 
(paragraph 4.2.2.3.5.1.1(8) ) . 

f. Vent the  OCPS t o  ambient through JF9555. 

Seq. 13: Oxygen Shut-off Valve In te rna l  Leakwe Test 

a. Descent O2 Valve Posit ive Direction Leakage Test. 

1. Pressurize upstream s ide  of Descent O2 Valve through GF9117 
t o  940 PSIG GN2. 

2. Measure leakage a t  JF9555 with a VLD. 
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c: . Test  Description: (Con5 ) 

b. PLSS a2 F i l l  Valve Test  

1. Pressurize upstream s i d e  of PLSS F i l l  Valve through GF9117 t o  
940 PSIG with GN2. 

2. Measure leakage at JF9555 with a VLD. 

c. No. 1 Ascent O2 Valve Test 

1. Pressur ize  GOX Tank #1 through GF9117 t o  940 PSIG GN2. 

2. With No. 1 Asc 02 Valve closed vent Oxygen Control Module t o  
ambient through GF9117. 

3.  With t h e  Descent O2 Valve closed measure leakage a t  JF9555 
with s VLD. 

4. Vent GOX Tank #1to ambient through GF9117. 

d. No. 2 Ascent 0 Valve Test 
2 

1. P r e s s w i z e  GOX Tank #2 through GF9117 t o  940 PSIG with GN2. 

2. With No. 2 Asc 02 Valve closed,  vent Oxygen Control Module t o  
ambient through GF9117. 

3. With Descent 02 Valve closed measwe leakage at JF9555. 

e .  Descent O2 Valve - Xegative Direct ion Test.  

1. With PLSS Valve closed,  pressur ize  Descent O2 Valve a t  940 
PSIG with GN2 from GOX Tank #2. 

2. Measure leakage at GF9117. 

Seq. 14: Emergency Vent i la t ion  Mode Test 

a.  Press .  Reg. A Test  

I.. With Tress.  Reg. A i n  " ~ i r e c t  02" measure pressure decay of GOX 
Tank #2 f c r  5 minutes. 

2. During pressure decay, perform a T a c t i l e  Flow Test  f ~ o m  s u i t  
c i r c u i t  d i v e r t e r  valve and cabin gas r e t u r n  valve. 

3. Repressuri::e GOX Tank #2 and Oxygen Control Module th:ough 
GF9117 t o  5,40 PSIG w i t h  GN2. 
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Test Description: (Cont ! 

b. Press Reg B Test 

1, With Press Reg B i n  " ~ i r e c t  02" meaaure pressure decay of GOX 
Tank #2 f o r  f i v e  minutes. 

2. During d e a y  perform a Tact i le  Flow Test from Su i t  Circui t  
Diverter Valve and Cabin Gas Return, 

Seq. 15: Securing After Test - 
a. Attach Alnor Dew Point Indicator t o  GSE downstream f o  GF9117, take  two 

Dew Point readings from GOX Tank #2 through GF9117. 

3. Vent GOX Tank #2 t o  Ambient through GF9117. 

c. Remove and Stow GSE. 

d. Configure Vehicle f o r  storage. 



Test Title:  

c: Water Management Section Leak and hnct ional  Test 

Subsystem: 

Environmental Contro 1 

Test Ob.lective6: 

a. Verification of the structural and Leakage integrity of the me 

b. Verification that  the WMS exhibits eatisfactory flow characteristics with 
H20 

c. To verify leakage rate  through WMS bladders i s  within specifications. 

d. To check internal leakage of water tank select valve, check valves (except 
descent tank check valve) , manual valves, delta P transducers and regulators . 

e. The flrnctional check of the delta P transducer and water regulators. 

f. To flush the water tanks and WCM t o  verify cleanliness level that w i l l  meet 
requirements of LSP 14-0020 Table TI. 

Vehicle Configuration: - 
Mated Stages 

Location: 

Integrated Workshnd, Plant 5 

Haeardous Operations: 

Proof pressure with GHe t o  10.6 psig. Gas Fressure t o  50 psig. 

Equipment Under Test : 

Water Control lrbdule 
A s c e ~ t  Water Tanks 
Descent Water Te:ll. 

Test Description: 

Seq. 01: C a l l  t o  Stations 

' ~ q .  02: WMS b w  Pressure Network Proof Pressure and Hellum Leak Test 

a. Pressurization of the ASC t anks  t o  15 psig with GHe 

b. Proof pressure t e s t  of the low ressure network wlth GHe a t  10.6 
psi8 (excluding 209 6 224 w/B's ! . (pars. 4.2.2.3.7) 



Test Description: ( ~ o n t  ) 
C 

c. Helium leak check of the WB low pressure network a t  9 psig 
(para. t.2.2.3.7). 

Seq. 03: Leak Check of Tank Biadder and WCM 

a. Leakages of the water tank bladders from water side t o  gas side 
(bladder inflated) as  well as from g&s side t o  water side (bladder 
deflated) a t  5 psig ON2. 

b. Internal leekage of water tank check valves (except the des. tank 
check valve due t o  impracticability), of des. H20 check valve, of 
des. H20 valve, of ASC. H20 valve, and of tank selector valve from 
D/S t o  A/S and A/S t o  D/S a t  50 psig with ON2. 

c. Internal leakage of water separator check valves, of prim. evap. 
flow #1 valve, or sec . evap. flow valve, and of prim. evap. flow 
#2 valve a t  9 psid with ON2. (Para. 4.2.2.3.7 and 4.2.2.3.7.1) 

Seq, 04: Ascent Tanks and Descent Tank Water Side - 5 Hour Pressure 
Decay Test 

a. F i l l  of the water tanks with GN2 t o  50 pb~g. 

b, Pressurization of the low pressure network ( e x c ~ d i i y  water boiler) 
t o  9 psig. 

-3, 

Seq. 05: WIS Tank Gas Side Pressure Decay; Regulator Redmdancy and Flow 
Check with Water 

a. Evacuation of the water side WMS and f i l l  with water t o  50 psig for  
a 5 hour pressure decay on the gas side of the tanks, 

b. of regulators and measuring water outj.et pressure and flow 
4.2.2.3.7.1). 

Seq. 06: WS Flush. Purne . Evacuation. and B W e t  Pressure 

a. Flush of WMS with uater according t o  cleanliness spec. 

b. Hot N2 purge of W 

c. Evacuation of WMS t o  500 microns. 

d. N f i l l  and dew point verification,. 2 

e. N2 blanket pressure 

f. Securing After Test 



OCP OUTLINE 

Test T i t l e  : 

Cabin Proof Pressure Test ,  Cabin Leak Test ,  and Cabin Dump/Relief' Valve 
Functional Test. 

Subsystem : 

Environmental Control. 

Test Objectives: 

Verif icat ion of s t ruc tu ra l  i n t e g r i t y  of t h e  LM cabin and i t s  pressure 
regulat ing character?st ics  . 

Vehicle Configuration: 

Ascent Stage 

Location: 

Cold Flow Fac i l i ty  

iiazardous Operation: 
- 

Cabin proof pressure t o  7.7 PSIG. 

Comonents Under Test: 

Cabin Structure,  cabi.n dumplrelief valves. 

Test Description: 

Seq. 01: Cal l  t o  Stat ions 

Seq. 02: Cabin and Docking Turnel Proof Pressure Test ( ~ a r a g r a p h  4.2.2.3.5.7). 

a. Proof ~ r e s s i w e  cabin with nitrogen t o  7.7 PSIG. 

b. Determine cracking pressure of Upper Hatch. 

Seq. 03: Cabin and Docking Tunnel Leak Test and Cabir 
Functional Test (FWD) (paragraph 4.2.2.3.5.'! 

a. Pressurize Cabin and Docking Tunnel t o  5.0 PSIG with GN2. 

b. Determine Cabin and Do~king Tunnel Leakage Rate. 

c. Perform Functional Test of FWD Hatch Dumphelief Valve 

d, Determine leakage rate of ARB S t e m  Duct. 

e. Vent Cabin and Docking Tunnei t o  Ambient Pressure. 

P. Prepare Vehicle f o r  Upper Hatch Dump/Relief Valve F b c t i o n s l  Teet. 



OCP JUTLINE 

Test Descrj-ption: ( ~ o n t  ) 

Seq. 04: Cabin Leak Test and N.A.A. Drogue F i t  Test (paragraph 4.2.2.3.5.7) 

a. Pressurize cabin t o  5 PSIG with GN2. 

b. Determine Cabin Leakwe Rate. 

c. Conduct N.A.A. Drogue F i t  Teet a t  5 PSIG. 

Seq. 05: Cabin ~ e l i e f / ~ u r n y  Valves Functional Test (paragraph 4.2.3-5.7) 

a. Increase Cabin pressure t o  perform Functional Test of Upper Hatch 
Dump Relief Valve, 

b. Vent cabin t o  Ambient Pressure. 

c. Conciuct N.A.A. Drogue F i t  Test at Ambient Pressure. 

Soq. 06: Securing After Tes 6 



OCP OUTLINE 
IIIY- 

Test T i t l c  : e Descent Stage Owgen Cabin Pressure Section Proof Pressure, Exiernal Leakage 
and Flow Check, 

Subsy s tern : 

Descent stage ECS OCPS 

Test Objectives : 

a. To verify the mechanical in tegr i ty  of t'ie D/S ECS OCPS 

b. To ver i ty  the  proper f'unctional operation uf the  regulators and r e l i e f  
va,ves of the  high pressure oxygen control module, par t  number LSC 330- 
392 * 

'?chicle Configuration: - 
Descent Stage 

Locatizn: 

Cold Flow Faci l i ty  

aazardous Operations : 

t a. Pneumatic pressures up t o  4C00 PSIGo 

b. Oxygen Flow a t  2800 PSIG. 

Components Un6er Test: 

D/S GOX Tank 

D/S High Pressure Oxygen Control Assembly, 

D/S. Oxygen Inters  tage Disconnect. 

Test Descriptirtn: 

Seq. 01: Call t o  Stat ions 

Seq. 02: D/S OCPS Proof Pressure (para, 4.2.2.3.5.1) , 

a. Pressurize the  D/S GOX tank t o  4030 PSIG with helium and maintain 
pressure f o r  5 m4"nut es . 

Seq. 02-011: Bypass Relief Valve Series Rrnotional Teet (para. 4.2,2,3.5.5 ) 
e- 

a. A t  approximately 2875 PSIG during the  above pressurizatiori cycle, 
obaerve change i n  discharga'preseure being emltte~ thrvgh GF9118, 
which is  indicative t o  e i the r  r e l i e f  valve cracking. 



OCP OUTLINE 

Test Description: ( ~ o n t  ) 

b. Depressurize system through GF9150 t o  3100 PSIG. Then permit normal 
venting t o  continue through overboard r e l i e f  valve port while 
observing fo r  indication of valve r e s e ~ t i n g  a t  appruximately 2850 
PSIG. Reseat determined 3y obseming change i n  discharge preeLlre 
being emitted through GF911.8. 

Seq. 03: Prim ase Valve Cracking and Reseating Teet (paragraph 

a, With secondcry r e l i e f  valve overridden, repressurize the  D/S GOX 
tank t o  3100 PSIG with helium th13ugh OF9150 while obrerving fo r  
indication of primary r e l i e f  valve cracking a t  approximately 2875 
PSIG. Cracking 13 determined by notirg change i n  discharge areasure 
being emitted through GF9118. 

b. Permit normai r e l i e f  valve action t o  vent through overboard r e l i e f  
valve port u n t i l  reseating occurs st approximtely 2850 PSIG. 
Reseat i s  determined by obeervinq change i n  discharge przesure 
being emitted through GF9118. 

Seq. 04: Secondary Bypaas Relief Valve Cracking and Resea ;;l:., Test . , .  
t~a ragraph  4.2.2,3.5.5) 

a, With primary r e l t e f  valve overridden, repreasurizi: the  acecent 
stage GOX tank t o  3100 PSIG with helium th row3 GF9150 while 
observing fo r  indication of seconde .~  r e l i e f  valve cracking a t  
approximet e ly  2875 FSIG . Cracking i 8 determined by observing 
change i n  diacharge pressure being emitted thrmgh GF9118. 

b. Permit normal zeliei' valve action t o  vent. through werboaxd r e l i e f  
valve port u n t i l  reseating occurs a t  approximately 2850 PSIG. 
Reseat is  determiner! by observing change in 'discharge pressure 
being emitted throw& GF9118. 

Seq. 05: Damstreem Proof Prtteeure and S !  'ies Overboard Vent Relief' Valve 
Functional Test ( 3 r a .  4.2.2.3.?.5) 

a, Pressure downstream of regulators i r  increased w i n e  GN2 and 
preseurizing tclrown par* OF9118 t o  1090 PSIG while obeerving f o r  
indication of eithe? r e l i e f  ved-rc cracking a? approximately 1020 
PSIG . 

b. , Dowaetreeun Pressure (iO90 PSIG) i e  hclff for  f i ve  (5 ) 
minutes. 

c. The system upstream of regulator8 is veatsd throb* port OF9150 t o  
ll5C PSIG. ' 

d.  he system downstrem of regulator8 ie vented th ru  por t  of ~ ~ 9 1 1 8  
t o  ambient. 



OCP OUTLINE 

OCP-GF-33030-LM5 

Test Description: (~ont ) 
Q 

Seq. 06: OCPS D/S GOX System Helium Leak Check (para. 4.2.2.3.5.1.1) 

a. Pressurize D/S GUX Tank to 2800 PSIG with heliumthrough GF9150. 

b. Disengage GOX Tank fill disconnect and instail flight cap. Close 
downstream isolation valve and disconnect line. 

c. Probe all joints with helium leak detector. 

d. After a two hour period elapses, for a presssure decay check, 
reconnect fill disconnect and downstream line. 

e. Vent systea through GF9150 to 1200 PSIG. 

f. Vent system through GF9118 to atmosphere. 

Seq. G7: OCPS Simulated COX Tanb Fill (paragraph 4.2.2.3.5.6) 

a. H ~ i i ~ m  is evazilzted from system thrxgh port GF9118. 

b. Systent is gressurized with GOX xhougli GF5150 in 2 steps, first 
to lLOO FSIG, then to 280C PSIG. 

Seq. 08: Cabin Represswization Simulation (Series Regs. ) (Fua. li. 2.2.3.5.2) 

GOX flow through GF91f8 is established and maintained for twenty (20) 
seconds. 

Seq. 09 : Simulated Metabolic O3 Consumption (series ~egs ) (para. 4.2.2.3.5.2) 

The simulated metabolic flow rates are introduced and the resultant 
effects on discharge pressme are observed. 

Seq. 10 : Cabin Repressurization Simulation (Secondary Reg. operating) 
(para. 4.2.2.3.5.2) 

GOX flow through GF93.18 is established and maintained for twenty !20) 
seconds. 

Seq. 11: Simulated Metabolic O2 Consumption Secondary Regulator Operating 

(para. 4.2.2.3.5.2) 

Simulated metabolic flowrates are introduced and resultant effects on 
discharge pressure are observed. 

Seq. 12: Simulated Cabin Repressurization - Primary Reg. Operating 
(para. 4.2.2.3.5.2) 

Arter tank pressure is re-established at 2700 PSIA (Gox), flow through 
m9118 is established and maintained for twenty (20) seconds. 



OCP OUTLINE 

Test Description: ( ~ o n t  ) 

Seq. 13: Simulated Metabolic 03 Conrumption - Primary Reg. Operating e 
Simulated metabolic flowrates are introduced and resultant effects on 
discharge pressure are observed. 

Seq. 14: Secondary Overboard Vent Relief Valve Test (para. 4.2.2.3.5.5) 

a. With primary re l ie f  valve overridden, the COX tank pressure level i s  
reestablished through GF9150 t o  approximately 2400 PSIG. 

b. Pressure downstream of regulators is increasedto 1090 PSIG through 
port GWU6 while observing for  indication of secondary re l ie f  
valve cracking a t  approximately 1020 PSIG. 

c. Permit normal re l ie f  valve action t o  vent while observing for  valve 
reseat t o  occur. 

Seq. 15 : Primary Overboard Vent Relief Valve Test (para. 4.2.2.3.5.5) 

a. With secondary re l ie f  valve averridden, the pressure downstream 
of regulators is increased through port GF9U8 t o  1090 PSIG while 
observing for  indication of primary re l ie f  vaMe cracking a t  
approximately 1020 PSIG. 

b. Permit normal re l ie f  valve action t o  vent while observing for  
valve reseat t o  occur. 

Sep. 16: D/S OCPS GN? P r e s s w  Purge (para. 4.2.2.3.5.1) 

a. Vent system through GF9118 t o  snbient . 
b. Pressurize Descent Stage CllX Teak t o  900 PSIG with GN2 through 

GF9150. 

c. Vent system through GF9118 t o  ambient. 

d. Pressurize Descent Stage GOX Tank t o  900 PSIG with GlV2 through 
GF9150. 

e. Vent system through GF9118 t o  eimbient. 

Seq. 17: Securing After Test 



OCP OUTLINE 

Test T i t l e :  c: 
D/S Water Management Section Proof and Leak Check. 

Subsystem: 

Environmental Control - WMS. 

Test Objectives : 

a. Verif icat ion of t h e  s t r u c t u r a l  in tegr i ty  of t h e  D/S water tank and 
a s s ~ c i a t e d  l ines .  

b. Verif icat ion of maximum indicated leak r a t e  a t  any s ingle  point of 
2x10-7 SCC/SEC . 

Vehicle Configuration: 

?escent Stage. 

Locati on : 

Cold Flow Test Faci l i ty .  

Hazardous Operat ion: 

Large Tank Volume a t  b5 PSIG - GHe. 

Components Under Test: 

D/S Water Tank  

W&MD . .s ' m e n t a t i o n  Port 

QD's Water and G a s  GF9108, GFglOg 

Lines and F i t t ings  

Test Description: 

Seq. 01: Call t o  Stat ions 

Seq. 02: I)/S WMS Proof Pressure ' lest and Decay Check (para. 4.2.2.3.7! 

a. Pressurization of insidt! and outside of tank bladder simultan'eously 
t o  65 PSIG, with helium 

b. Pressurization of t h e  s:-stem from 49 t o  51 ?SIG f o r  a two (2)  
minute decay check with a maximum allowable decay of 1 PSI. 

Seq. 03: D/S WMS GHe Leak Test ( ~ i r a .  4.2.2.3.7) 

a. External leak check of D,'S water tank,  l i n e s ,  and f i t t i n g s .  
, 



OCP OUTLINE 

Test Description: (~ont ) 

b. Repair or replacement of any item where leak rate exceeds 2X10"7 
SCC/SEC, indicated. 

c. Venting of the system to a pressure of 5 PSIG. 

-:*q. Oh: Securing After Test 



OCP OUTLINE 

Test T i t l e :  

A/S Water Management Section Proof and Leak Check 

Subsyatem: 

Environmental Control - WMS 

Test Objectives : 

a. Verif icat ion of the  s t r u c t u r a l  i n t e g r i t y  of t h e  A/S water tanks and the  
valves, l ines,and f i t t i n g s  i n  the  high pressure network, including t h e  
PLSS hose. 

b. Verif icat ion of maximum indicated leak r a t e  a t  any s ingle  point from the  
tanks t o  the  primary and seccndary regulators  of 4x10-8 SCC~SEC.  

Vehicle Configuration : 

Ascent Stage 

Location : 

Cold Flow Test F e z i l i t y  

Hazardous Operation: 
- 

Large Tank Volume a t  65 p s i  - GHe 

Components Under Test:  

A/s Water Tanlc (2)  

WQMD Instrumentation Ports  

Water Control Module 

PLSS Hose & &D 

QD's - Water & Gas ~ ~ 9 1 0 6 ,  GF9107, GF9105, GF9104 

Lines and F i t t ings  

Test Description: 

Seq. 01: Cal l  t o  Stat ions 

Seq. 02: A/S WMS Proof Pressure Test ( ~ a r a g r a p h  4.2.2.3.7) 

a. Pressurizat ion of ins ide  and outside of tank bladders simultaneously 
t o  65 PSIG, with helium. 
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Test Description: (~ont ) 

Seq. 03: Pressure Decay Check (parap-~;ph 4.2.2.3.7) 

a. Preseurization of system from 49 to 51 PSIG for a two (2) minute 
decay check with a maximum allowable pressure decay of 1 PSI. 

Seq. 04: A/s WMS GHe Leak Teat (parsgraph 4.2.2.3.7) 

a. Exteruk! leak check of all components, lines, and fittinge in the 
high pressure ayetem. 

b. Repair or replacement of any item where leak rate exceeds 4x10' 8 
SCC/SEC indicated, 

Seq. 05: Venting 

a. Venting of the system to a pressure of 5 PSIG. 

Seq. 06: Securing After Test 



OCP OUTLINE 

Test T i t l e :  e D/S HTS Proof and Leak Check 

Subsystem: 

ECS - D/S HTS 

Test Objectives: - 
To verify the  s t ruc tu ra l  in tegr i ty  of the  D/S HTS, 

Vehicle Configuration : 
-- -- 

Descent Stage 

Locatj on: 

Integrated workstand, Plant 5. 

Hazardous Operations: 

Pneumatic Pressures up t o  60 PSIG. 

Camponents Under Testt 

D/S WIG Supply and Return Interstage Disconnects. 

D/S WIG Suppu and Return Flex Lines 

D/S HTS Gamah TEE'S, Unions, and Bulkhead f i t t i n g s .  

D/S HTS Cold Pla te  Assemblies 

Test Description: 

Seq. 01: Call  t o  Stations 

Seq, 02: D/S HTS Proof Pressure and Leak Check 

a. Pressurization of D/S HTS with helium a t  60 PSIG for  5 minutes 
(proof Pressure Test)  (paragraph 3.1.3.2.3). 

b. Pressure Decay Test of the  D/S HTS with helium a t  45 PSIG fo r  
15 minutes. 

c. Leakage Test of the  D/S HTS W/G Supply and Return Interstage 
Disconnects (paragraph 4.2.2.3.6) . 

d. Leakage Test of the  D/S HTS WIG Supply and Return Flex Lines. 
(paragraph 4.2.2.3.6). 
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Test Description: ( ~ o n t  ) 

e . Leakage Test of $he D,'S HTS Gamah unions, TEE 8 and bulkhead 
f i t t ings .  (paragi4aPh 4.2.2.3.6)  

f .  Leakage Test of the D/S HTS Cold Plate Assemblies (paragraph 
4.2.2.3.6) .  

Seq. 03: D/S Primary HTS Pressure Decay Teet 

a. Pressure Decay Test of the D/S HTS with nitrogen at 45 PSIG for 
two hours. 

Seq. 04: Securing After Test 



OCP OUTLINE 

OCP-OF- '307O-Ul5 

Test T i t l e  : 

I n s t a l l a t i o n  o f '  Water  oilers and Verif icat ion Test of Water Glycol F i l l  

Subsystem: 

Heat Transport Section - ECS 
Test Objectives: 

Verif icat ion of the  W/G F i l l  of the  Heat Transport Section and i n s t a l l a t i o n  of 
Water Boilers f o r  sa fe  shipment of LM vehicle. 

Vehicle Configuration: 

Ascen+, and Descent Stages 

Location: 

Integrated Work S t w d  ;?laat 5 
. . 

Hazardous operat ions : 

Water-Glycol Mixture - Poss ib i l i ty  of Spil lage 

Components Under Test:  

W/G Fluid, Lines and Accessories 

Coolant Accumulator 

WIG Pump Discharge Pressure Transducer 

Water Boiler Outlet Temperature Transducer 

W/G Quick Disconnects 

F rhaxy  Water Boiler 

Secondary Water Boiler 

Test 2escription: 

Seq. 01: Cal l  t o  Stat ions - 
Seq. 02: 

and 
Seq. 03: I n s t a l l a t i o n  of Primary Water Boiler 

Seq. 04 
and 

Seq. 05: I n s t a l l a t i o n  of Secondary Water Boiler 
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OCP-GF-33070-LMZ 

Teet Dcacri1~tion: (Cont ) 
-1 

Seq. 06: OSE Power Activation and W/G Circulation Secondsry Loop 
b m g r a p h  4.2.2.3.6.5(b)) 

a. Activation of GSE f c r  fwc t i ona l  check 

b. Circulation of ra ted  amount of W/G through the  secondary loop 

c, Heating of WIG in the  secondary loop t o  an average temperature of 
120°F. 

d. De-Activa+ ion of GSE a t  ra ted  pressure end temperature, Disconnection 
of vehicle secondary loop l ines  from ME. 

e. Monitoring of WIG pressure and temperature. 

Seq. 07: Activation of Vehicle Power and W/G Level Adjuetment - Primary Loo? 

a. Activation of w'/G transducers f o r  functional check 

b. Adjuetment and se t t ing  of accumulator l eve l  with reference t o  WIG 
tcmperatu- 

c, Dieconnection of vehicle primary loop l ine8 f'run WE. 

Seq, 08: Gaa Entrapment Teat - Primary Loop (~s r ag raph  4.2.2.3.6.5(a)) 

Seq, 09: Connection of A/S and D/S Interatage Supply and Return Linee 

Seq, 10: Securing After Tee? 



Teat Ti t le  : 

- Wsete Hanegnent Section - External Leakage Test 

Crew Provisions 

Test Objectires : 

E s t e b E s b n t  of Lealrage Integrity of the Waste Menagement Section 

Vehicle Configuration: 

Ascent Stage or Meted Vehicle 

In",grated Workstand, Plant 5 

Hazarduus Operat ions : 

Sat Applicable - 

Camponeats Under Test: 

Hose Assemblies 

Valve Assembly 

Quick Disconnects 

Flaw Indicator 

Test Description: 

Seq. 01: C c r U  t o  Stations 

Seq. 02: Condensate Collector Assembly Relief Velve Operatiw Pressure Test 
(paragraph 4.2.2.4.3) 

a. Record cracking and seating pressure of re l ie f  valve. (paragraph 
4.2.2.4.3(c)) 

Seq. 03: Condensate Transfer Assembly External Leakage 3es t  (paragraph 
b.2.2.4.3) 

a. Presaurieation of Condensate Transfer Assembly t o  3.9 psig. 
(Paregragh 4.2.2.4.3) 

b, Leekage t e s t  of the Condensate Transfer Aasembly with a Helium 
+. Leak Detector. (~eraep.aph 4.2.2.4.3) 
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Test Description: ( ~ o n t  ) 

Seq. 04: Waste Manment Section Helium External Leakage Test (pmagraph 
b.2.2.4.3) 

a. Pressurization of the hose assemblies and valve assembly of the 
Waste Management Section t o  3.9 psig with helium. (paragraph 
4.2.2.4.3) 

b. Leakage Test of the  Hose assemblies and Valve assembly of the  Waste 
Manwent Section. (paragraph 4.2.2.4.3) 

Seq. 05 : Valve Assembly Internal  Leakwe Test 4.2.2. &. 3) 

a. Pressurization of Valve Assembly t o  3.8 PSIG with nitrogen. 

b. In ternal  Leakage Test of the  Valve Aasembly with a Displacement Leak 
Meter (paragraph 4.2.2.4.31 

Seq. 06: Securing After Test 
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O C P - G F - ~ ~ O ~ ~ - I J I ~  

e Test T i t l e  : . 
Pulse Code Modulation and Timing ~ l e c t r o n i c s  Assembly Turn-On and 
Verification 

Subsystem: 

Instrument a t  ion 

Test ObJectives: 

a. Verification of the  f'unctional operation of t he  Pulse Code Modulation and 
Timing Electronics Assembly. 

b. Verification of the  synchronization of the  acceptance checkout equipment 
with the  Airborne Pulse Code Modulation and timing electronics.  

c..  Verification of data transmission and pulse code modulation of: 

1. Calibration Voltages 

2. Mission Elapsed Time 

3. Format words i n  assigned time s l o t s  

Vehicle Configuration: 

Ascent Stage 

Location: 

Integrated work stand, Plant 5 CEF 

Hazardous Operation : 

Not applicable 

Component Under Test: 

Test Description: 

Seq. 01-000: C a l l  t o  Stations 

Seq. 02-000: Verification of GPS and ACE-S/C activation. 

Seq. 03-000: Verification of Pulse Code Modulation and T M n n  Electronics 
Assembly and signal  ver i f ica t ion (kragraph 4.2.2.12.2(c) ) 

Seq. 03-00?: Verification of PCMTEA t imir~g signals a s  measured at the GSE 
connector, (Paragraph 4.2.2.12.2.1(a)) 



Test Description: ( ~ o n t  ) 

Seq. 04-000: Verification of #=~QE~~/osE umbilical interface high-bit ra te  
(parapph 4.2.2.12.2.~.1) 

04-003 : Verification of 85 FCI! h i  calibration voltage 

04-004: Verification of 15 FCI! hi calibration voltage 

04-005: Verification of format identification word 00011011 

Seq. 05-000: Verification of PCMCEii mission elapsed time reset. (~aragreph 
k.2.2.12.2.1.1) 

05-006: Verification that  mission elapsed time i s  updating from zero at 
one second intervals a f t e r  reset. 

Seq. 06-000: PCMPEA =-Bit  t o  Io-Bit Rate Verification - 
06-002: Verification of prime frame synch (Para. 4.2.2.12.2.1.1) 

06-006: Verification of #;rMI%A hi b i t  t o  low b i t  rate switchover 
(Paragraph 4.2.2.12.2.1.1) 

Seq. 07-000: Verification of PC- umbillcal'interface l o  b i t  ra te  
(Paragraph 4.2.2.12.2.1.2) 

07-002: Verification of 85 FCT EL callbretion voltage. 

07-003: Verification of 15 PCT HL calibration voltage. 

C 
07-004: Verif ication of format identif ica t  iv~n work U100100. 

Seq. 08-000: Verification of PCMPEA lo  b i t  t o  1 .I b i t  ra te  switchover 
~Paragraph 4.2.2.12.2.1.2) ,. 

08-002 Verificationof primeframesynch (~ara. 4.2.2.12.2.1.2) 
,,, 

- - Seq. 09-000: Verification of 204.8 KEI2 crystal  ;,lsciUstor fa i lure  detector 
c i rcu i t  ( m g m p h  4o2.2o12.5.1.2 i,i 4.2.2.12.2.1.1) 

a, Verification of internal  osc fai lure  detector discrete signcrl 

be Verification of internal osc fai lure  deSt;cctor -log si@lals 
with the IL;C off 

Seq. 10-000: Securing After Test 
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Test T i t l e :  

Data Channel Verification 

Subsystem: 

Instrumentat ion 

Test Objectives : - 
a. Verification of the  operational instrumentation data channels which go 

through e i ther  of the  two signal  conditioner electronics ssemblies  
(SCEA) by simulating transducer and signal  sensors a t  the  SCEA input 
connectors. 

b. Verification of measurements are monitored a t  t h e i r  normal points 04, 
readouts as applicable. L 

1. Cabin d i s p i q  only 

2. ACE-SIC only (via  PC= a t  high b i t  r a t e )  

3. Cabin d i sp lws  and ACE-SIC 

c. Verification of CWEA data logic channels by simulated signals at the  
SCEA input connectors. 

Vehicle Configuration: 

As cent s t  age 

Location: 

Integrated work stand, Plant 5, CEE' 

Hazardous Operat ion : 
- - 

Not applicable 

Components Under Test: 

ISC 360-5-1010-1 SCEA #1 

LSC 360-2-5-8 PWEA 

The following components a re  par t i rJJy  verified. 

LDW 390-54101-3 Panel 1 

LDW 390-54102-3 Panel 2 
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Components Under Test : ( Cont ) 

LDW 390-54103-3 Panel 3 

r;Dw 390-54108-3 Panel 8 

LDW 390-54110-1 Panel 11 

L D W  390-54112-1 Panel 12 

LDW 390-54114-1 Panel 1 4  

LDW 390-54114-1 Panel 16 

Test Description: 

Seq. 01: Call  t o  Stat ions 

Seq. 02: Verification of support system s ta tus  

Seq. 03: Verification of displays turn-on 

Seq. 04: Verification of 0-5 VDC analog channel 

Sea. 05: Verification of 0-40 VDC analotz channel 

Seq. 06: Verification of 0-12 VDC analog channel 

Seq. 07: Verification of 0-14.6 VDC analog channel 

Seq. 08: Verification of -10 MC t o  +10 VDC analog channel 

Seq. 09: Verification of -13 t o  +13 MC analog channel 

Seq. 10: Verification of +/-3.5 VRMS 800 HZ analog channel 

Sea, 11: Verification of 15 VRMS 400 HZ channel 

Seq. 12: Verification of 115 VRMS 400 HZ analog channel 

Seq. 13: Verification of resistance channel 1364 ohms-1671 Ohms 

Seq. 14:  Verification of resistance channel 1364 Ohm-1793 Ohms 

Seq. 15: Verification of resistance channel 1363 Ohms-1913 Ohins 

Seq. 16: Verification of resistance channel 665 Ohms-2795 Ohms 

Seq. 17: Verification of resistance channel 665 Ohms-1913 Ohms 

Sea. 18: Verification of d iscre te  channel contact closures 

Seq. 19: Verification of d iscre te  c h k e l  so l id  s t a t e  closures 



" 8 Test Deecription: (~ont) 
- 

Seq, 20: Verification of high bit rate/low bit rate d q  

Seq. 21: Verification of ISG CWEA test preparation 

Seq. 22: Verification of Bat, 1, ECA 1 (Para. 4.2.2.12.4) 

Seq. 24: 

Verification of Bat. 2, ECA 1 (Para. 

Verification of Bat. 3, ECA 2 (Para. 4.2.2.12.4) 

Seq. 25: Verification of Bat. 4, ECA 2 (Para. 4.2.2.12.4) 

Seq. 26: Verification of Bat. 5, ECA 3 (para. 4.2.2.12.4) 

Seq. 27: Verification of Bat. 6, ECA 4 (para. 4.2.2.12.4) - 
Seq. 28: Verification of Prim. Suit comp fail (para. 4.2.2.12.4) 

Seq. 29: Verification of spare suit comp fail (para. 4.2.2.12.4) 

Seq. 30: Verification of coolant accum. (1 ~ra. 4.2.2.12.4) 

Seq. 31: 

Seq. 32: 

Seq. 33: 

Seq. 34: 

Seq. 35: 

Seq. 36: 

Seq. 37: 

Seq. 38: 

Seq. 39: 

Seq. 40: 

Seq. 41: 

Seq. 42: 

-eq. 43: 

Seq. 44: 

Seq. 45: 

Verification of Sel. coolant pump fail (Para. 4.2.2.12.4) 

Verification of emer 02 vlv elec1~~1 open (Para. 4.2.2.12.4) 

yerification of I G C  Warning (para. 4.2.2.12.4) 

Verification of ISS Warning (para. 4.2.2.12.4) 

Verification of pitch trim fail {Para. 4.2.2.12.4) 

Verification of roll trim fail (para. 4.2.2. 12.4) 

Verification of L/R data vel/rng NG (Para. 4.2.2.12.4) 

Verification of R/R no track ind (Para. 4.2.2.12.4) 

Verification of Prop tank lvl low (Para. 4.2.2.12.4) 

Verification of fuel tank level low (Para. 4.2.2.12.4) 

Verification of O2 tank level low (Pan. 4e2e2m~o4) 

Verification of AEA test cond fail (Para. 4.2.2.12.4) 

Verification of jet drivers (lbra. 4.2.2.12.4) 

Verification of ED system 'A' relay transfer (Para. 4.2.2.12.4) 

Verification of Q) system 'B* relay transfer (para. 4.2.2.12.4) 
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. . 
Test Description: 

Seq. 46: Verification of volt  se lect  S-band receiver AGC (para. 4.2.2.12.4) 

Seq. 47: Verification of commanders bus voltage ( ~ a r a .  4.2.2.12.4) 

Seq. 48: Verification of system eng'r bus voltage (Pars 4.2.2e12.4) 

Seq. 49: Verification of s u i t  out le t  press (para. 4.2.2.12.4) 

Seq. 50: Verification of C02 par t  pressure (para. 4.2,2.12,4) 

Seq. 51: Verification of H,O sep r a t e  (para. 4.2.2.12.4) 

Seq. 52: Verification of manifold pres reg. (para. 4.2.2.12.4) 

Seq. 53: Verification of pres. He tank No. 1 (Para. 4.2.2.12.4) 

Seq. 54: Verification of pres. He tank No. 2 (Para. 4.2.2.12.4) 

Seq. 55 : Verification of pres fue l / i so l  valve(Para. 4.2.2.12.4) 

Seq. 56: Verification of pres 02/isol va1-re (para. 4.2.2.u.4) 

Seq. 57: Verification of des eng esm press He reg. (Para. 4.2.2.12.4) 

Seq. 58: Verification of +28VDC ASA (para. 4.2.2.12.4) 

Seq. 59: Verification of +12VDC MA (para. 4.2.2.12.4) 

Seq. 60: Verification of press He tank A (para. 4.2.2.12.4) 

Seq. 61,: Verification of press He tank B (Para. 4.2.2.12.4) 

Seq. 62: Verification of press He reg A (para. 4.2.2.12.4) 

Seq. 63: Verification of press He reg B (para. 4.2.2.12.4) 

Seq, 64: Verification of Dee 02 Press (Para. 4.2.2.12.4) 

Seq. 65: Verification of ASC O2 R e s s  1 and 2 (para. 4.2.2.u.4) 

Seq. 66: Verification of Des H20 qty (para. 4.2.2.12.4) 

Seq. 67: Verification of Asc Hz0 pty 1 and 2 (Para. 4.2.2.12.4) 

Seq. 68: Verification of +15VDC supply (Paral 4.2.2.12.4) 

Saqe 69: Verification of +~.~vDc supply (para. 4.2.2.l.2.4) 

Seq. 70: Verification of + ~ M c  supply (pews. 4.2.2.l.2.4) 

Seq. 71: Verification of -15MC supply (para. 4.2.2.u.4) 



Test Description: ( ~ o n t  ) c>, 
d 

Seq. 72: Verif icat ion of -6WC supply (Fkra. 4.2.2.12.4) 

Seq. 73: Verif icat ion of -4.7VDC supply (Para. 4.2.2.12.4) 

Seq. 74: Verif icat ion of -4.7VDC back up supply (Para, 4.2.2.12.4) 

Seq. 75: Verif icat ion of freq. ASA, 29V, 400 HZ (Para. 4.2.2.12.4) 

Seq, 76: Verif icat ion of RGA IPH pickoff,  0.8 KHZ (para. 4.2.2.12.4) 

Seq. 7'7: Verif icat ion of inv. bus volt and f r e q  (Para. 4.2.2.12.4) 

Seq. 78: Verif icat ion of phase A, B, C ,  RGA spinmotor (Para. 4.2.2.12e4) 

Seq. 79: Verif icat ion of temp, upstream of c r i t  e lec  (para. 4.2.2.12.4) 

Seq. 80: Verif icat ion of temp, quad c l u s t e r  No. 4 (para. 1:.2.2.12.4) 

Seq. 81: Verif icat ion of temp, quad c l u s t e r  No. 3 (Para. 4.2.2.12.4) 

Seq. 82: Verif icat ion of temp, quad c l u s t e r  No. 2 (para. 4.2.2.12.4) 

Seq. 83: Verif icat ion of temp, quad c l u s t e r  No. 1 (Para. 4.2.2.12.4) 

Seq. 84: Verif icat ion of L/R ant. temp. (para. 4.2.2.12.4) 

Seq. 85: Verif icat ion of R/R ant. loop (Para. 4.2.2.12.4) 

Seq. 86: Verif icat ion of temp S-band s ter .  ant.  (para. 4.2.2.12.4) 

Seq. 87: Verif icat ion of master alarm re lay  dr iver  redundancy (Para. 4.2.2.12.4) 

Seq. 88: Deleted 

Seq. 89: Verif icat ion of CWEA Pwr Caution (Para. 4.2.2.12.4) 

Seq. 90: Securing a f t e r  t e s t  



Test T i t l e :  

OCP OUTLINE 

OCP -~~-61012=LM5 

, 
D/S - Fluid System Test Harness E lec t r i ca l  Check and Preliminary Dry Structura l  
In tegr i ty  Check. 

Subsystem: 

Descent Stage ECS. 

Descent Stage Propulsion. 

Test Ob J ectives : 

a. The ver i f ica t ion of vehicle/CFF compatibility of the  e l e c t r i c a l  
interface harnesses. 

b. Verification of responses of the  f l u id  control  and monitoring devices i n  
the descent stage propulsion and ECS subsystems t o  known s t imul i ,  and t o  
identify the  sensor output channels a t  the  A/S - D/S interface.  

c. To es tabl ish  a confidence l eve l  i n  the  e t ruc tu ra l  in tegr i ty  of the  descent 
stage f l u id  l ines  and tanks pr ior  t o  performing other Cold Flow OCP'e . 

d. Verification of the  preliminary external  leakage in tegr i ty  of the  
propellant feed section and associated hardware. 

e. Verification of the  prelimin- external  leakege in tegr i ty  of the  descent 
stage ECS owgen cabin pressurization section. 1 

Vehicle Configuration : 

Descent Stage. 

Locat ion : 

Cold F l w  Faci l i ty .  

Hazardous Conditions : 

ECS Oxyeen Cabin Pressure Section up t o  1200 psig. Propellant Feed Sectionr 
up t o  1000 peig. 

Equipment Under Test: 

Pressure Transducers and Associated Hamierr (DPS an& OCPS). 

Temperature Transducere and Associated Harnea 8 (DPS end OCPS ) . 
Solenoid Latching Valves and Associ ated Harness (DPS). 

Propellant Feed Section (DPS) . 
Ensine Bleed Lines. 
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c Equipment Under Test : ( ~ o n t  ) 
.# 

Ambient Hellum Tank. 

Supercr i t ica l  Hellum Tank 

D/S Ox Cabin Pressure Section 

Test DeScr i~t ion:  

Seq. 01: Call  t o  Stat ions.  

Seq, 02: D/S OCPS Harness Check. 
(paragraph 4.2.2.12.3.1) 

a ,  Comparison of deecent stage GOX tank pressure and temperature t rans-  
dk2f-r outputs ( ~ ~ 3 5 8 4 ~  and ~ ~ 3 5 8 7 ~ )  t o  expected indicat ions under 
ambient conli t ions.  

b. Pressurizat ion of the  descent s tage GOX tank t h r ~ u g h  port  GF9150 of 
approximately 600 psig and 1200 psig.  

c. Comparison of descent stag2 GOX tank pressure and temperature t rans-  
ducer outputs ( ~ ~ 3 5 8 4 ~  and G F ~ ~ P ~ T )  t o  expected indicat ions.  

d. Vent GOX tank t o  approximately 500 ps ig  through port  GF9118 and 
i s o l a t e  vehicle from pressure source a t  port  GF9150. 

Seq. 03: D/S OCPS Preliminary Dry Leak Check. 

a. Pressurization of COX tank through port  GF9150 t o  500 psig. 

b. External leak check of descent s tage OCPS (helium) a t  following 
points  : 

1. Descent s tage GOX tank connector. 

2. GOX tank pressure transducer. 

3. Descent s tage GOX tank f i l l  Q.D. 

4. 3escent s t ag  GOX module i n l e t .  

5. Descent s tage GOX module o u t l e t ,  

6. Descent s tage COX module. 

7. Gamah union. 

8. Flex hose ou t l e t .  

9. In ters tage  d isc .  

10. In ters tage  d i sc  cap. 

11. Iso la t ion  valve stub cap. 
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Test Description: ( ~ o n t  ) 
*I 

c. Vent GOX tank t o  ambient through port GF9118; read GOX tank prer- 
sure transducer ~~3584P and compare its output t o  expected 
indication. 

Seq. 04: DPS Pressurization and Propellant Feed Sections Harneae/Dq 
P 

Structural Integri ty Check. 

a. Vent descent stage propuleion subsystem t c  ambient preerure. 

b. Comparison of following transducer outputs t o  expected indications 
;mder ambient conditions : 
(paragraph 4,2.2.12.3.1) 

1. Press He Reg Outlet Manifold GQ3O18P 

2. Press He Reg Outlet Manifold Redundant GQ3025P 

3. Press No. 1. Fuel Tank Ullage G43501P 

4. Temp No. 1 Fuel Tank Bulk GQ3718T 

5. Temp No. 2 Fuel Tank Bulk GQ3719T 

6. Press No. 1 Oxid Tank Ullsge ' GQ400J.P 

7 .  Temp No. 1 Oxid Tank Bulk 0 ~ 4 2 1 8 ~  

8, Temp No. 2 Oxid Tank Bulk 094219T 

9. B e e r  ~ n g  Interfscc. ~ u e l  W 3 6 U  

10. Prcrr Eng Interface Oxid Ge411lP 

c. Prerrurization of the  fue l  feed rection t o  rpproximrtely 55 pr ig  
through port 049441; canpariron of outpato of trurrducerr i n  (b) . 
above t o  expected indicationr. 

d. Prereuriutioll  of the orid feed sectior t o  s p p r w i u t e l y  55 priq 
through port 0~9440; conpariron of output. d trurrducerr 'a (br 
above t o  expected indicstionr. 

e. Prerrurization of the en t i re  propellant feed rection t o  approximately 
125 prig through ports Wk-0 and c)Hl; comgarieon of 
following tranrducer outputs t o  expected indicstionr: 

1. Press No. 1 P'uel Trnk U3.lage a43501P 

3 Prerr ~ n g  Xnteriace ~ u e l  GQ3611P 
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Test Description: ( ~ o n t  ) 
I f-! 

4. Press Eng Interface Oxid 

5. Press He Reg Outlet Manifold ~ ~ 3 0 1 8 ~  

6. Press He Reg Outlet Manifold Redundant GQ3025P 

Pressurization of t h e  propellant feed sect ion t o  approximately 205 
psig through port  GQ9440 and GQ94.41. 

Helium secondary regulator disabled by closing helium secondary 
solenoid valve and opening helium primary solenoid valve. 

Pressurization of the  helium high pressure manifold t o  approximately 
10C psig through port  GQ9404; comparison of t h e  following trans-  
ducer outputs t o  expected indications : 

1. ?ress He Reg Outlet Manifold ~ ~ 3 0 1 8 ~  

2. PIPS: Ee 3eg Outlet Manil"3ld Requndant GQ3025P 

Pressur-ization of t h e  helium high manifold t o  approximately 
520 psig through port  and propellant tanks t o  primary 
helium regulator  lockup pressme; comparison of t h e  following trans-  
ducer outputs t o  expected indications: 

1. Press He Reg Outlet Manifold GQ3018P 

2. Tress He Reg Outlet Manifold Redundant W3025P 

3. Press No. 1 F u e l T a n k  Ullage G&350- 

4. Press No. 1 Oxid Tank Ullage GQ400l.P 

5. Press Eng Interface Fuel ~ ~ 3 6 1 1 ~  

6. Press Eng Interface Oxid ~ ~ 4 1 1 1 ~  

Vent propellant tank ullage pressures t o  approximately 205 psig. 

Helillm primary regulator  disabled by closing helium primary solenoid 
valve and opening helium secondary solenoid valve. 

Represscirization of the  helium high pressure manifold t o  approximately 
520 psig and propellant tanks t o  secondary helium regulator  lockup 
pressure through port  GQ9404, 

Pressurizati,.: of helium high pressure manifold t o  approximately 
1000 psig and keep s table  at 1600 t o  1020 psig. 

Pressure a t  end of sequence 1000 psig above regulators and lockup 
pressure below regulators. 
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Test Description: . (Cont) 

Seq. 05: Propellant Feed Section Dry Leak Check. 

a. Vent propellant tank pressure t o  195 t o  210 psig. 

b. Leak check of DPS propellant feed section (from check valves t o  
engine interface) ,  
(paragraph 4.2.2.8.3.2(b)(5)) 

Seq. 06 : S u ~ e r c r i t  i c a l  Helium Section Harness Check. 
(paregraph 4.2.2.12.3.1) 

a. SHe tank i s  vented t o  zero psig through port ~49409; comparison of 
SHe tank presssure transducer outputs (-3435~ and ~ ~ 3 4 3 6 P )  t o  
expected indications und=r ambient conditions. 

b. Pressurization of SHe tank t o  250 psig through port  ~ ~ 9 4 0 9 4 ;  cam- 
parison of SHe tank pressure transducer outputs (GQ3435P and -3436~) 
t o  expected indications. 

c. Pressurization of SHe tank t o  470 psig through port GQ9409; corn- 
parieon of SHe tank pressure transducer outputs (GQ3435P and 
(~Q3436P) t o  expected indications. 

d. Vent SHe tank t o  blanket pressure. 

8eq. 07: Pro~uls ion  Transducer Blanket Pressure Readout. 
(paragraph 4.2.2.12.3.1) 

a. Comparison of following DPS transducer outputs with expected 
indications. 

1. SHe Supply Tank Prese GQ3435P 

2. SHe Supply Tank Redundant Preer GQ3436P 

GQ3018P 3. He1i.m Reg Outlet Manifold R e s e  

4. Helium Reg Outlet Manifold Redundent Press GQ3025P 

5. lo .  1 Fuel Temk Ullage R e r ~  GQ3501P 

6 ,  w i n e  ~ n t e r i a c e  f ie1 ~ r e s r  ~ 4 3 6 1 1 ~  

7. No. 1Oxidizer Tank Ull loge Preas GQ4001P 

8. Eng Interface oxid ~ r e s s  0441117 
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c: Test Description: (~ont ) 

Seq. 08: Ambient Helium Pre-Pressurization Bottle Harness Check. 
(Paragraph 4.2.2.12.3.1) 

a. Vent ambient helium bottle to zero psig through port GQ9415; com- 
parison of ambient helium pre-pressure bottle pressure transducer 
output ( ~ 3 0 1 5 ~  ) with expected indication. 

b. Pressurization of ambient helium pre-pressurization bottle to 300 
psig through port GQ9415; comparison of ambient helium F-e-pres- 
surization bottle pressure transducer output ( ~ ~ 3 0 1 5 ~ )  with expected 
indication. 

c. Pressurization of ambient helium pre-pressurization bottle to 470 
psig through port ~ ~ 9 4 1 5 ;  comparison of ambient helium pre-pres- 
surization bottle pressure transducer output ( ~ 3 0 1 5 ~ )  with 
expected indication. 

d. Vent auibiec< helium pre-pressurization bottle to blanket pressure 
(20-40 psig) ; compc;rison of ambient helium pre-pressurizat ion bottle 
pressure transducer otitput (GQ3015~) with expected indication. 

e. Inspection of helium tank&, propellant tanks, and all other portions 
of pressurization and feed sections for visible structural damage. 

Seq. 09: Solenoid Latching Valve Channel Identification. 
(paragraph 4.2.2.12.3.1) 

a. Apply regulated blanket press=? upstream of lunar dump valves. The 
following valves will be cycled and their mechanical actuation and 
proper electrical response verified as follows: 

1. Fuel Vent Solenoid Valve Open GQ3500X 

2. Oxid Vent Solenoid Valve Open GQ4OOOX 

3. He Pri Sol Valve Closed GQ3309X 

4. He Sec Sol Valve Open GQ3310X 

Szq. 10: Leak Check of Engine Bleed Lines. 

a. External helium leak check of following line at 250 psig, 

1. Oxid Lob Point Drain Line. 

2. Oxid High Point Bleed Line. 

3. fitel Low Point Drain Line. 

4. Fuel High Point Bleed Line, 

5. Pre-Valve Test Shutoff Valve Line. 
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Test Description: (Cont) 

b. Above lines vented t o  zero (0)  psig a f te r  respective leak checks. 

Seq. 11: Propellant Tack Temperature Tranasucer Par t ia l  Channel 
n e n t i f  ication. 
(Paragraph 4.2.2.12.3.1) 

a. Comparison of following DPS temperature transducer outputs t o  
expected in3i:ations (a'; ambient temperature). 

1. Tcmp 1Yo. 1 Fuel Tank Bulk 

2. T e q P , .  2FuelTankBul.k 

3. Temp 30. 1 Oxid Tank Bulk GQh218T 

4. T a p  Kc. 2 Oxid Tank Bulk GQ4219T 

b. Sequential application of stimulus t o  abwe temperature transducers 
and verification of increase i n  output. 

Seq. 12: Pressure Transducer Partial Channel Identification. 

a. Comparison of f 3 l l M n g  DPS pressure transducer outputs t o  expected 
intlications ( d t h  pad pressure applied t o  DPS). 

1. Press No. 1 Fuel Tank Ullage Ce350- 

2. Press Eng Interface Fuel GQ3611P 

3. Press No. 1 Oxid Tank Ullage ~ ~ 4 0 0 1 ~  

4. Press Eng Interface Oxid (324lll-F' 

5. Press He Reg Outlet Manifold CQ3018P 

6. Press He Reg Outlet Manifold Redundant GQ3025P 

b. Sequential removal of power from above transducers and verification 
of 108s of transducer outputs. 

Seq. 13: Securing After Test. 



- Test Tit le:  
[: ~eat/EkE System.; Verification (Plugs 1n) 

Subsystem: 

A l t  Subsyst *ms - Integrated Vehicle 

Tes% Objectives : 

To- verify the  t . b t a l  LM System E3C performance i n  typ ica l  mission modes. 

Vehicle Configuration: 

a. Ascent and Descent stages e lec t r ica l ly  mated f o r  Descent, Abort and Abort 
Stage phases of mission. 

b. Ascent stage de-mated f o r  Ascent phase of mission. 

Ucation: 

Integrated Test Stand 

Hazardous Conditions: 

Not Applicable. 

Equipment Under Test : 

All f l i gh t  equipment except for: 

a. Test uni ts  substi tuted fo r  RCS Quads 

be GSE Power Supplies i n  place of LM bat ter ies  

Test Descr i~t ion:  

Seq. 001: Call t o  Stations 

a. Verification of the  intercom voice communication between the t e s t  
conductor and a l l  t e s t  personnel. 

b. Veri,"y decoms setting, 

c. Annotation of a l l  recorders, 

d. b a d  basic ACE f i l e  structure. 

e. Activate voltage monitoring recorder. 

Seq, N2: Activation of EPS and Instrumentation 

a. Verification of GSE water-glycol cooling of the  LM vehicle (4.2.2.3.6.5) 

b. GSE DC power t o  CDR BUS, via MSS (5167) (4,2.2.2.2(~2)) 

c. MSS DC power t o  Xi@ BUS, via BUS cross-ties (4.2.2.2.2(~2)) 

d. RCS SYS (A&B) Quads & TCA CB Turn-on- 



Test Description: ( ~ o n t )  

e. INSTRI PCM Telemetry Turn-On, I l l  Rate, controlled externally via 
IllT umblUcal path. (4.2.2.2.2(~2)) 

Seq, 003: EPS, DC Power Switchover. 

a. Preparation f o r  UJT-ON, MSS-OFF switchover. (4.2.2.2.2 (D) ) 
b. WT power-On (4.2.2..2.2(D)) 

c. Mss power-off 

d. Preparation f o r  LIT-On. 

e. Descent bat ter ies  LVT pcwer-On. 

f .  TUTpower-Off, 

g. Sepsration of CDR and IMP Buses. 

h. Monitoring of E?S status. 

Seq. 004: IM/CSM Interface checkout   re Launch set-up) 

a. S-Band and radar heaters turn-on. 

b. IMU switchover t o  IM power. 

c. ASA temp switchover t o  IM power, 

d. DC power switchover f r o m  the descent batteries LVP t o  CSM power. 

e. DC power switchover f r o m  CSM power t o  the descent bat ter ies  LVT. 

f. ASA power switchover t o  mm. 
g. PCM t e l eme t3  turn-on via vehicle CB'S. 

h. Inverter simulator turn-on. 

i. Window heater C/O 

1. SE window heater 

2. CDR window heater 

j. Reseting of pyro simulator. 

k. ED transient check SYS (A AND B). 

Seq. 005: Verification of Ambient ~eadou t s  of Temperature, Pressures, and 
Quantity of Expendables Throughout the IM Subsystems. 

Seq. 006: COW, VIIF W R  Power Verification and S-and hwer Meaneurements 

a. A c t i v a t i o n & ~ / ~ o f  PRI&SECS-Band (4.2.2.11.1.5~2) 

b. Activation & C/O of VHF (4.2.2.11a1.4.1) 

Seq. 007: COM, Voice Link Checkout 

a. Turn-on of CDR audio connmrnication (4.2.2.11.1.1.1) 

b. Turn-on of IMP audio canmunication (4.2.2.11.1.1.1) 



Test  Description: (Conf,) 

C c. Turn-on of PM S-Band prirqary transceiver and primary power amplif ier  
(4.2.2.ll.1.502) 

d. Checkout of S-Band uplink. (4.2.2011.105.1) 

e. Turn-on of VHF-A, and downlink checkout. (4.2.2.11.1.4) 

f. Turn-on of CTS VHF-A, and uplink checkout. (4.2.2.11.1.7.4.1(~) ) 

Seq. 008: S-Band Ranging Test  (continuous) and BEC Test 

a. Preparation f o r  ranging t e s t .  

b. S-ED ranging t e s t .  

c. Bit e r ro r  comparison check (continuous ) . 
d. Determination of rangin& delay. 

e. Flight  headset C/O CDR and LMF'. 

f. DUA 7OKC S-Band b a c h p  voice check. 

g. VHF A vcice check. 

h. VHF ~/Intercom i n t e l l i g i b i l i t y  t e s t .  

i, VHF B voice check. 

j. Vli'H ~ / ~ n t e r c o m  i .n te l l ig ib i l i ty  t e s t .  

k. S-Band voice check. 

1. S-~tindi/Intercom voice . n t e l l i g i b i l i t y  t e s t .  

m. VtLP ranging, 

Seq. 009: Activation of DUA 

a. Verif ication of T)UA off. 

b. Turn-on of DUAo 

c. Clearing CKT DUA counts. (and continuous monitoring) 

Seq. 010: Lighting Checkout 

a. Verif ication of flood l ights.  (4.2.2.2.5(~) (1))  

b. Verif ication of' i n tegra l  l ights.  (4.2.2.20 5 ( ~ )  (3 )  j 
c. Verif ication of numeric l ights.  (4.2.2.2.5(~) (2 ) )  

d. Mission timer ON/RESIFI~ (4.2.2.9.3) 

e. Event timer ON/STOP/RESEII (4.2.2.9.2) 

f .  Propulsion alphanumeric l igh t s  C/O 

g. CDR X-PNTR numeric l l g h t s  C / O  

h. ~ a n g e / ~ L 2  numeric l igh t s  C/O 

i. RCS numeric l lgh t s  C/O 

j . SE X-PNJIR numeric l igh t s  C/O 

k. Numberic Ughts  dimmer C/O 

1. '.'erification of docking l lgh t s  v ia  cabin controls. (4.2.202. 5 ( ~ ) )  

m. Verif ication of docking Ughts  via LM/SIA SW. (4.2.2.2.5(~)) 

n. Verif ication of tracking l ights.  (1.2.2.2.5 (A)) 
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Test Description: ( ~ o n t  ) 

Seq. 011: C&WEA Displays Turn-On, and Self-Test. 

a. Turn-on of C&W&A displays. (4.2.2.12.2) 

b. C&WEA self- test .  

c. Master alarm C/O. 
Seq. 012: AC/DC BUS C/W Trip Level Checkout 

a. DC BUS t r i p  l eve l  check. 

b. AC BUS t r i p  l eve l  check. 

Seq. 013: ECS, Heat Transport Section (HTS) Caution and Warning Chec;;out 
(4.2.2.3.6) 

a.  Verii'cation of cauiion and warning of the  primary glycol loop. 

o. Glycol pump Auto switchover check 

c. Verification of caution and warning of the  secondary glycol loop. 

Seq. 014: ECS , Atmosphere Revitalization Section (ARS ) Caution and Warning 
Checkout 

a. The caution and warning i s  ver i f i ed  as operated by *he following 
ARS components. 

1. Suit fans. 

2. Water separators. 

3. Glycol low de l ta  pressure. 

4. CO eensor. (4.2.2.3.2) 
2 

5. Torn s u i t  protection. 

6. Cabin suit repress C/O. 

Seq. 015 : ECS , Cabin Repressurization Checkout. (4.2.2.3.5.2 ) 

Functional operation of cabin repressurization system is  ver i f ied  i n  
the  normal and backup modes aa follows: 

a. Operation under the  decompressed cabin condition (simulated) i n  the  
following conf iparations : 

. Oqgen regulators A a d  B i n  cabin mode. 

2. Manual override of repress valve. 

3. Oxygen regulator A fa i led .  
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C: Yeat Description: ( ~ o n t )  

4. Oxygen regula tor  B f a i l e d .  

5. Oxygen regula tors  A a ~ l d  E f a i l e d .  

b. Operation u d e r  t h e  decompressed cabin condit ion (s imulated)  i n  t h e  
egress  mode, i n  t h e  following configurat ion:  

1. Oxygen regula tor  A i n  egress ,  and regula tor  B f a i l e d .  

2. Oxygen regula tor  B i n  egress ,  and r egu la to r  A f a i l e d .  

3. Oxygen regula tors  A and B i n  egress ,  

c .  Operation under t h e  pressurized cabin condition i n  t h e  following 
configurat ions:  

1. Oxygen regula tors  A and B f a i l e d ,  

2. Oxygen regula tor  A i n  egress ,  and r egd la to r  B f a i l e d .  

3. C.xygen regula tor  B i n  egress ,  and r egu la to r  A f a i l e d .  

d. C ~ e r a t i o n  GI manual overr ide of oxygen regula tors  A and B under t h e  
decompressed ?abin condition (s imulated) .  

Seq. 016: ECS Desceat Water Tank Checkout and ASC ~ a n k ( s )  Zero Point  Checkout 
2 2.3.7.2) ,7&z-c 

a .  Pressur iza t ion  ~f descent water tank by GSE. 

b. Ver i f ica t ion  of caut ion and warning at t h e  low l e v e l  (s imulated) .  

Seq. 017: ECS, Ascent Water Tank Checkout 

a .  Pressur iza t ion  of ascent water t a ~ k  by GSE. 

b. Ver i f ica t ion  of caut ion and warning at t h e  following water l e v e l s  
(s imulated) .  

1. Tank 2 l e s s  than f u l l .  

3.  Tank 1 l e s s  than f u l l .  

4. Tank l l e s s  than tank 2. 

Seq. 018: ECS , Oxygen Tanks Functional Checkout (para.  4.2.2.3.5.6) 

a. Pressur iza t ion  of t h e  descent and ascent  oxygen tanks. 
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Teat Description: ( ~ o n t  ) 

Seq. 019: ECS , Oxygen Tank c/W Checkout 

a. Verification of caution and warning a t  ascent and descent tank 
low levels  (simulated) , 

Seq. 020: Activation of CES. 

a. FCS displays turn-on. 

b. CES turn-on. 

c. Selection of cabin controls. 

d. Sett ing ACE-SIC control  room recorders. 

e. R6A SMRD verification. 

. f. Verification of start stop buttons a r e  off. 

g. Activation of engine control  c i rcui ts .  

ha Monitoring of c r i t i c a l  parameter vla E M a  

Seq. 021: Descent Engine Override 
Arming of Des Eng 
Verification start and stop buttons a r e  off. 

b. , Des. Eng Gimballing 
Activation of the  engine control  c i rcui ts .  

Seq. 022: G & IIAGS Abbreviated Turn-On. 

a. LGC/DSKY power turn-on. 

b e  LGC s e l f  check. 

c. AGS turn-on (4.2.2.6.5.1(~))  

d. DEDA EL checkout. 

e. AEA se l f - tes t .  

f .  AEA error  vol t  ver i f ica t ion.  

g. App1icat)ion of IMU operate parer. (4.2.2.5.4(~) ) 

h. IMU operational test.  

Seq. 025: Activation of Radars 

a. Landing radar activation.  

b. Landing radar se l f - tes t .  (4.2.2,5,8.1) 

c. LRAA t o  hover. 
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6 Test Description: ( Cont ) 

d. LRAA t o  descent.  

e .  RNDZ radar  ac t iva t ion .  

f .  RNDZ radar  s e l f - t e s t .  (4.2.2.5.7.1) 

Seq. 024: RCS Heater Act ivat ion (4.2.2.7.4) 

a. Activation hea ters  and monitor temperature. 

Seq. 025: RCS Functional Test  

a. RCS ac t iva t ion .  

b. RCS f u e l  tanks temp and press  displays check. 

c .  RCS displays check. 

d .  RCS main sov and ascent  feed valves display check. 

e ,  RCS t h r u s t e r  p a i r  d i sp lays  check. 

f .  RCS SYS A,  main sov check. 

g. RCS SYS B, main sov check. 

h.  RCS f u e l  manifolds, pressure d isp lay  check. 

i. RCS oxid manifclds, pressure d isp lay  check. 

j. RCS pressur iza t ion  check, simulated. 

k. RCS pressur iza t ion  r e s e t .  

1. RCS system A ,  main sov close.  

m, RCS system B, nain sov close.  

Seq. 026: ED Checkout 

a .  L3G Gear func t iona l  check. 

b. DES pressure vent .  

Seq, 027 : Propulsion S/S Functional Test  

a.  Descent He Regulators and f l a g s  C/O. 

b. Propulsion d isp lays  and cont ro ls  C/O. 
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Tert Description: (coat )  

c. PQGS sensor t e s t  dry. 

d. PQGS control uq i t  checkout. 

e , Proptileion traneducers ambient C/O. ( 4.2.2.12,3.1) 

1. Aecent transducers. 

2. Descent Transducers . 
3. Descent 2 transducers. 

4. Descent s q ~ ~ e r c r i t i c a l  press traneducers. 

5. Aecent temp 1 transducers 

6. Aecent press 1 transducers. 

7. Ascent temp 2 transducers. 

8. Ascent press 2 traneducers. 

9. Descent ambient press traneducers. 

10. Descent engine th rus t  t ransd~icers . 
Seq. 028: Propulsion Ascent He Regulators Selection, and Pres~. l r iza t ion C/O. 

a. Ascent He solenoid valve open, p r i  and sec. 

b. Ascent He reg 1, open, He reg 2 cloee. 

c. Ascent He reg 1, close. 

d. Ascent He reg 2, open. 

e. Ascent He reg 1, open. 

f .  Ascent He tanks ED am. 

g. Ascent He tanks reeet.  

h. AacentHetsnls1,EDactuation. 

i. Aecent He tank 1, ED reeet .  

3 .  Agcent ' He tank 2, ED actuation. 

k. Aecent He tank 2, ED re re t .  
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Test Description: ( Cont ) 

1. Ascent He both tanks, ED actuation. 

m. Ascent He both tanks, ED rese t .  

Seq. 029: Descent Engine Mama1 S ta r t i s top  Functional Checkout 

Seq. 030: Ascent Engine Manual Start /Stop Functional C!O 

Seq. 031: AEA Load Memory Noise Test. 

Seq. 032: AEA Memory Noise Test. 

Seq. 033: Major Mode Two - Test One - PGNG Auto Descent P rof i l e  

a. F ta t i c  t e s t  - LM subsystem check f o r  normal performance, s e t  proper 
configuration and confidence check fo r  individual subsystems. 

1. Inverter simulator shutdown. 

2 - Inverter 1 turn-on. 

3. Sta t i c  test/EPS. 

a. Adjustment of DES BAT LV taps. 

1. Power supplies 4 m d  3 a t  0.2 VDC below t r i p  level .  

2. Power supplies 1 and 2 a t  0.2 VDC below t r i p  level .  

b. Adjustment of ASC b a t t e r i e s  

1. BAT 5 and 6 normal feed. 

c. Adjustment of DES BAT HV taps .  

d. DC and AC voltage ver i f ica t ion.  

e, W tap  t o  LV t a p  switchover. 

4. Sta t i c  test/PR. 

5. S t a t i c  test/PSH, OBS tape recorder check. 

6. s t a t i c  test/communication. 

7. Sta t i c  test/LR. 

a .  Preamp baseline fo r  STC-7 setup. 

b. I n i t i a l i z a t i o n  of strobe program. 
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Test Description: ( ~ o n t  ) 

c . LR a l t i tude  monitoring (DES POS) . 
d. LR VEL X, Y,  Z monitoring (DES POS). 

8. S t a t i c  test/LM cabin. 

9 .  Sta t i c  t e s t /S  and C ver i f ica t ion.  

a. Status ver i f ica t ion via ACE-SIC . 
b. J e t  counter activation. 

10. S t a t i c  test/(; andN ver i f ica t ion.  

a. K-Start tape load. 

b. Test 1 - Dynamic t e s t .  

1. Instructions 

2. IMU f i ne  al ign - i n e r t i a l  mode. 

3. CES, ED and PQGS cabin control  configuration. 

4. Arming Descent engine. 

5. Dynamic t e s t  run (4.2.2.13.1.2) 

a. PGNS auto descent p rof i l e ,  f ine  a l ign mode. 

b. RK manual slew. 

c. LR STC-7, LGC strobing and a n t e ~ a  auto tilt. 

d. Docking l i g h t s  cycling. 

e. Communications audio VHF and S-Band, DBEA operation and 
S-Band antenna slew. 

f .  Stimulation of 13GS. 

g. EPS switching of W/LV taps and ascent ba t t e r i t s .  

6. Securing a f t e r  dynamic t e s t .  

7. Verification of dynamic t e s t  
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Test  Description: ( ~ o n t  ) 

Seq. 034: Major Mode 2 - Test  Two 

a .  S t a t i c  t e s t  of subsystems and configurat ion s e t .  

1. EPS t e s t  

a. ASC BATS t o  BUS. 

b. Adjustment of ASC BATS. 

c. ASC EATT of f  BUS. 

d. Adjustment of DES BAT HV t aps .  

e. HVILV Switchover. 

f. Adjastment of LV power suppl ies .  

2. S t a t i c  test/RR 

a. Power t.o ATCA. 

b . RR power supply ac t iva t ion  (AC ) . 
3.  S t a t i c  test/communications . 
4. S t a t i c  t e s t / I , ~ .  

a .  Preamp base l ine  f o r  STC-7. 

b. I n i t i a t i o n  of s t robe  program. 

c. LR a l t i t u d e  monitoring (DES POS) . 
d. LR VEL X ,  Z monitoring (DES POS) . 

5. S t a t i c  test/LM cabin. 

6. S t a t i c  t e s t / S  and C v e r i f i c a t i o n .  

a .  S ta tus  v e r i f i c a t i o n  v i a  ACE-S/C 

b . J e t  counter ac t iva t ion .  

7. S t a t i c  t e s t /G  and N ver: f i ca t ion .  

a. K-Start t ape  loading. 

b. Test  2 - Dynamic Test.  

1. Ins t ruc t ions .  
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Test Description: ( ~ o n t  ) 

2. IMU f ine  al ign - i n e r t i a l  mode. 

3. CES, l ight ing cabin control configuration. 

4. Arming descent engine. 

5. Dynamictestrun.  (4.2.2.13.1.2) 

a.  Re-performance of dynamic t e s t s  of t e s t  1. 

b. EPS simulation of an AC f i a lu r e  - INV 1 t o  I N V  2 switchover. 

c. TrackXng l igh t s  cycling. 

d. Simulation of glycol pump f a i l u r e  - pump 1 t o  pump 2 
switchover. 

6. securing a f t e r  t e s t .  

7. Verification of dynamic t e s t .  

Seq. 035: Major Mode 2 - Test 3 

a. S ta t i c  test  of subsystems and configuration setup 

1. Sta t ic  test/EPS 

a. ASC BATT 6 t o  CDR/LMP BUS. 

b. AdJustment of ASC E&TS. 

C. ASC BAT 6 off L'DR/IMP ms. 

d. Adjustment of DES BAT HV b p s .  

e .  HV/LV switchover. 

f .  Adjustment of LV power supplies. 

2. S t a t i c  test/RR. 

3. S t a t i c  test/comunications 

4. S ta t i c  test/LR. 

a. Preamp baseline fo r  STC-7 setup. 

b. I n i t i a t i on  of strobe program. 

c . LFt a l t i tude  monitoring (DES POS) . 
d. LR VEL X, Y ,  Z monitoring (DES POS). 
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Test Description: (Cont ) 

5. S t a t i c  test /prop.  

6. s t a t i c  t e s t /S  and c ver i f ica t ion.  

a. Status ver i f ica t ion v i a  ACE-S/C. 

b. J e t  counter activation. 

7. Sta t i c  test /G and N ver i f ica t ion.  

a. K-Start tape load. 

b. Test 3 - Dynamic t e s t  

1. Inst ruct  ions. 

2. IMU align - i n e r t i a l  mode. 

3. Gain controls configuration. 

4. Arming descent engine. 

5. Dynamic t e s t  run. (4.2.2.13-1.2) 

a. Re-performance of dynamic t e s t s  of t e s t  2 

b. Cycling of DES He reg valves 1 and 2. 

6. Securing After Test. 

7. Verification of (vnamic t e s t .  

Seg. 036: Major Mode 2 - Test 4 

a. S t a t i c  t e s t  of subeyatems ~ n d  configuration setup. 

1. S ta t i c  test/EPS. 

a. ASC BAT 5 end 6 backup feed t o  bus. 

b. Mjustment of ASC BATS. 

c. ASC BAT 5 and 6 off CDR/W BUS. 

d. Adjustment of DES HV taps.  

f. Adjustment of LV power supplies. 
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Test Description: ( ~ o n t  ) 

g . Inverter  shutdown. 

h.  AC vo l t s  t o  bus with inverter  simulator. 

2. S t a t i c  test/RR, 

3. Sta t i c  test1COMMUNICATIONS. 

4. Sta t i c  test/LR 

a. Preamp baseline fo r  STC-7 setup. 

b. I n i t i a t i on  of strobe program. 

c . LR a l t i tude  monitoring (DES POS) . 
d. LR VEL X,  Y ,  Z monitoring (DES POS) . 

5. S ta t i c  test/LM cabin. 

6. S t a t i c  t e s t /S  and C ver i f ica t ion.  

a. Status ver i f ica t ion v i a  ACE-SIC. 

b. J e t  counter activation. 

7. Sta t i c  test /G and N ver i f ica t ion.  

a. K-Start tape load. 

b. Test 4 - dpamic t e s t .  

1. Instructions.  

2 .  IMU f i ne  a l ign - i n e r t i a l  mode. 

3. Cabin controls configuration. 

4. Arming descent engine. 

5. Dynamic t e s t  row (4.2.2.13.1.2) 

a. Re-performance of dynamic t e s t s  of t e s t  1. 

b. ECS switchover of glycol pumps. 

c. EPS adjustment of AC bus voltage from low t o  high l i m i t .  

d. Lyclingof tracking l ights.  
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c. Test Description: ( ~ o n t )  
'' .,' 

e. ECS switchover of gycol pumps. 

f .  Propulsion check of. 

1. PQGS stimulation. 

2. Descent reg switchover. 

3 .  Descent engine manual s t a r t / s top .  

4. Manual t h r o t t l e  override. 

6. Securing a f t e r  dynamic t e s t s .  

7. Verif icat ion a f t e r  dynamic t e s t s .  

Seq. 037: Major Mode 2 - Test 5 

a ,  S t a t i c  t e s t  of subsystems and configuration setup. 

1. S ta t i c  test/EPS 

a. ASC BATT 5 and 6 normal feed t o  bus . 
b. Adjustmezt of ASC BATS. 

c. ASC BATS of BUS. 

d. .Adjustment of DES BAT HV taps. 

e. HV t o  LV switchover. 

f . Adjustment of LV power sup 2lies . 
g. Adjustment of AC BUS frequtmcy. 

2. S t a t i c  test/RR. 

3. Sta t i c  test/communications. 

4. Sta t i c  test/LR. 

6, Preamp baseline fo r  STC-7 setu?. 

b. I n i t i a t i on  of strobe program. 

c. LR a l t i tude  monitoring (DES PO;;). 

d. LR VEL X, Y ,  Z monitoring (DES 3s). 
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Test Description: ( ~ o n t  ) 

5 .  Sta t i c  t e s t /S  and C ver i f ica t ion.  

a. Status ver i f ica t ion v i a  ACE-SIC. 

b. J e t  counter activation. 

6. Sta t i c  test/G and N ver i f ica t ion.  

a. K-Start tape load. 

b. Test 5 - Dynamic Test. 

1. Instructions,  

2. IMU f ine  al ign,  i n e r t i a l  mode. 

3. Cabin controls configuration. 

4. Arming descent engine. 

5. Dynamic t e s t  run (4.2.2.13.1.2). 

a. Re-performance of dynamic t e s t s  of t e s t  1. 

b. ECS switchover of glycol pumps. 

c. EPS adJustment of AC BUS frequency from low t o  high l i m i t .  

d. Removal of BATS 1 and 3 from bus prior t o  LV/HV switchover. 

e .  Cycling of tracking l igh t s .  

f .  ECS switchover of glycol pumps. 

g. Propulsion check of. 

1. PQGS stimulation. 

2. Desc. reg switchover. 

3. Desc. eng. manual s tar t / s top.  

4. Manual t h r o t t l e  override. 

6. securing a f t e r  dynamic t e s t s ,  

7. Verification of dynmic t e s t s .  
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Test Description: ( ~ o n t )  

Seq. 038: Major Mode Three (FCS) - AGS Aborts 

a .  Stopping AEA memory, noise,  t e s t .  

b .  Interruption of PGNS/AEA in ter face .  

c. Dumping AEA memory. 

d. Loading abort /abort s tage program. 

Seq. 039: MM3 - Test 1, AGS abort labort  Stage 

a.  S t a t i c  t e s t  - LM subsystem check f o r  normal performance and s e t t i n g  
proper configuration. 

1. Testing LGC memory load. 

2. Centering descent engine. 

3. S t a t i c  test/EPS. 

a .  ASC EATS 5 and 6 normal feed t o  bus. 

b .  Removal of DES EATS from bus v i a  WR. 

c .  Adjustment of ASC BATS. 

d. Removal of ASC EATS from bus. 

e .  HV t o  LV switchover. 

f .  Adjustment of LV power supplies .  

g. Shutdown of inver ter  simulator.  

h. Turn-on of inver ter  1. 

4. S t a t i c  test/RR. 

a .  Activation of ATCA. 

b. Activetion of RR. 

5. S t a t i c  test/communication. 

6. S t a t i c  test/LR. 

a. Setup of preamp basel ine f o r  STC-7. 

b. I n i t i a l i z a t i o n  of cabin controls .  
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Test Description: ( ~ o n t )  

c ,  Verification of cabin control8 v i a  ACE-8/C. 

d. Check of forwmd and l a t e r a l  velocity and a l t i tude  and 
al t i tude r a t e  v i a  cabin meters. 

7. Sta t i c  test/ED 

a. Resetting pyro simulators. 

b, Dynamic Test - Test 1. 

1. Instructions. 

2. Activation of LGC s e l f  check. 

3. Activation of Glycol pump 1. 

4. Activation of DECA and engine arm power. 

5. Dynamic t e s t  run (4.2.2.13.1.2). . 

a. In i t i a t ion  of AGE! t e s t  p rof i l e  by abort button. 

b. In i t i a t ion  of abort stage during t e s t  prof i le .  

c. Monitoring of cycling of docking l igh t s .  

d. Monitoring of cycling of tracking l igh t s .  

e. Check of DSEA operation. 

f .  Check of S-Band ranging. 

g. Switchover from DESC t o  ASC EATS. 

h. Inverter 1 t o  inverter  2 switchover. 

i. Auto switchover from glycol pump 1 t o  pmp 2. 

j . Manual throttling; of Bescent engine. 

6. Securing a f t e r  d y n d c  t e s t .  

7. Verification of dymxic t e s t .  

Seq. 040: PGNS Shutdown. 

Seg, 041: MM3 - Test 2 Abort/Abort Stage 

a. S ta t i c  t e s t8  of subsystems and configuration setup. 
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Test Description: ( ~ o n t )  

1. S t a t i c  test/EPS. 

a .  ASC BAT 5 and 6 normal feed t o  bus. 

b ,  Removal of DES BATS from bus via Dl?Ro 

c ,  Adjustment of ASC BP-TS. 

d. Removal of ASC BATS from bus. 

e.  Adjustment of LV power supplies.  

f .  Turn-on of inver ter  2 .  

2. S t a t i c  test/RR. 

a.  Activation of ATCA. 

b. Activation of RR.  

3. S t a t i c  Test /Communications. 

4. S t a t i c  Test/IB. 

a.  Setup of preamp basel ine f o r  STC-7. 

b. I n i t i a l i z a t i o n  of cabin controls .  

c. Check of forward/lateral  ve loc i t i e s  and a l t / a l t  yute v i a  
cabin meters. 

d. Veri f ica t ion  of cabi.? cont ro l  v i a  ACE-S/C. 

5. S t a t i c  Test/EB 

a. Resetting pyro simulators.  

b. Dynamic Test - Test 2 

1. Ins t ruc t ions  

2. Dynemic t e s t  run (4.2.2.13.1.2) 

a. Re-performance of dynamic t e s t s  of t e s t  1. 

b. Simulation of los s  of CDR bus. 

c. Shutdown of PGNS. 

3. Securing a f t e r  dynamic t e s t .  
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c;; Test Description: ( ~ o n t  ) 
?: .;.$ 
3.  . . 
4 

4. Verification of dynomic t e s t .  

5. CDR bus ah~tdown. 

Seq. 042: Vehicle Turn-Off FYom MM3 

a. AGS shutdown. 

c. RCS shutdown. 

Prop shutdown. 

CES shutdown. 

COMM ehut down. 

ECS shutdown, 

DC bus power v ia  5167 turn-on. 

Ins trumeat a t  ion shut down. 

DC bus power via 5167 turn-off. 

DC bus power v i a  ~ 1 6 6  turn-off. 

EPS shutdown. 

Demating of interstage connectors. 

n. Major mode 4 turn-on. 

1. ECA turn-on. 

2. PCM turn-on. 

3. EPS stefus check. 

4. Icverter  1 turn-on. 

5. C/W 3ioplaye turn-on. 

6. Heater activation. 

7. Mieeioa timer activation. 

8. Evatn t h e r  activation. 



OCP OUTLINE 

C, Test Description: ( ~ o n t )  

9. ECS turn-on, 

10. DUA twn-on. 

11. PGNS turn-on. 

a .  IMU s t a ~ d b y  power turn-on. 

b. LGC/DSKY power turn-on. 

c. LCC se l f  check. 

d. IMU operate power turn-on. 

e. IMU coarse al ign t o  zero. 

f .  IMU operational t e s t .  

g. AGS turn-on, warmup, standby, operate. 

h. DEDA e l  checkout. 

i. AET s e l f  t e s t .  

j. AEA error  vo l t s  ver i f ica t ion.  

k. ALA memory noise t e s t .  

1. Counter act ivat ion f o r  monitoring GSE-5. 

m. Loa3ing of load and ver i fy  routine. 

n. Monitoring GSE-5. 

p. Loading and ver i f ica t ion of memory noise t e s t  program. 

q. Activation of PGNSIAGS interface.  

r. RCS turn-on system A/S quad power. 

s. RCS heater turn-on and temperature monitcring. 

t. CES activat ion and s t a tus  ve r i f i ca t ion  v i a  ACE-SIC. 

Seq. 042-279: Major Mode 4 Test 1 - PGNS Auto Ascent 

a. S t a t i c  t e s t  of subsystems and configuration set-up. 

1. Activation of RR cabin controls.  

2. Activation of l ight ing and RCS cabin controls.  



CCP OUTLIIVE 
7- 

Test Deucription: ( ~ o n t )  

3. Configuration of RCS system. 

a. Interconnect valves. 

b.  C r o s ~  feed valves. 

c. Main shut-off valves. 

li, Activation of cabin controls/displeys fo r  ASC He reg. 

5. Loading of K-Start tape. 

6. s t a t i c  test/cammunications. 

7. S t a t i c  test/RR. 

8. Activation of l ight ing and ordeal cabin controls. 

b. Dynamic Test - Test 1. 

1. Instructions 

2, Ac t iv~ t ion  of RILr f ine  al ign,  i n e r t i a l  molre. 

3. Activation of glycol pump 1 and auto t rans fe r  power. 

4. Dynamic t e s t  run (4.2.2.13.1.2). 

a. Performance of PGNS auto ascent prof i le .  

b. Exercising RR IU t rack mode. 

c . wcl ing  of docking/tracking l ights .  

d. Exercisicg following EPS f'uctionb: 

1. BATS 5 and 6 i n  nonnal and backup mo3es. 

2. CDRILMP bus cross-tie on and off 

3. Inverter l l inver te r  2 switchover. 

e. Exercising followSng camnunications functions using S-Band 
primary transceiver and amplifier v i a  oaani antenna 1. . 

1. CDR voice ca3mmunicatione. 

2. CDR biomed data. 

3. PCM data at high b i t  rnte. 



OCP OUTLINE 

Test  Description: (Cont) c? 
4. Switchover from omni antenna 1 t o  antenna 2.  

5 .  Slewing s t ee rab le  antenna. 

6. W voice communications v i a  VHF antenna 2. 

7. Switchover from VHF antenna 2 t o  antenna 1. 

f .  Exercising t h e  following RCS funct ions:  

1. Ordeal Checkout. 

2. Cycling i s o l a t i o n  valves.  

3. Opening main shutoff valves. 

4. Closing interconnect  valves.  

5 .  CLosing crossfeed valves.  

6 .  Cycling quad hea ters .  

g. Exercising following propulsion funct ions:  

1. Repeated cycl ing of ASC He r e g  valve. 

2. Ascent engine manual s t a r t  /stop. 

5. Securing a f t e r  dynamic t e s t .  

6. Ver i f ica t ion  of dynamic t e s t .  

7 .  Terminating AEA memory noise t e s t .  

8. In te r rupt ion  of PGNS D/L data.  

9.  Dump and v e r i f i c a t i o n  of AEA memory. 

Seq. 043: Shutdown of Subsystems 

a. PGNS 

b. AGS 

c. RR 

d. RR GSE 

e .  RCS 

f .  PROP 



OCP OUTLINE 

Teat Description: (~ont ) 
-~ 

g. CES 

h. COMM 

i. DC BUS POWER VIA J166, ~167 

J .  DC BUS POWER VIA GSE 



Test Ti t le :  

*. 

2,  FEAT/= Mission Oriented Plugs-Out Test 

Subsystem: 

A l l  LM Subsystems 

Test Objectives: 

Verification of a l l  IM subsystems t o  perform E - funct!.ons a s  planned f o r  a 
manned W mission, with the  foilowing functional objectives: 

a. Pre-bunch Checkout. 

b. Earth Orbit-Translunar-Pre-Separation. 

c. Separation and Fi r s t  DPS Burn. 

d. Lunar Descent and Ianding. 

f .  Be-Launch Checkout. 

g. Powered Ascent 

h. AGS Abort & Rendezvous , 

Vehicle Configuration: 

Mated Ascent & Descent Stages. 

Location: 

Integrated Test Area, P l t  5. 

Hazardous Operations: 

Not Applicable. 

Equipment Under Test: 

Integrated f l i gh t - a l l  Di ,pnels and components used throughout a manned lunar 
mission, 

Test Description: (para. 4.2.13.1.3) 

Seq. 01: C a l l  t o  Station 

a. Verification of the  Intercom voice co~munication between the  
t e s t  conductor and a l l  t e s t  personnel part icipating i n  t h i s  OCP. 



Test Description: ( ~ o n t  ) 
rl 

Seq. 02: h e  Power On via 5167  are. 4.2.2.2 (c2) .-) 

A* CSE DICI power supplied via bBS connector 5167. 

B* Closure of a l l  pertinent EPS c i rcu i t  breakers needed for  
pre-launch checkout. 

cI Turn-on 5 Volt RICISI stimuli. . 

1. Verify each channel on (stimuli) recorder. 

Seq. 03: PCM Turn-On via LUT and Interface Unit. (~ara. 4.2.2.2.2(~3) 
and 4.2.2.1.2.2.1.1) 

AI  E M  turn on controlled externally via LUT umbiUcal path. 

BI Verification of E M  lock on with ACE. 

1. Verification of E M  calibration voltages and bus voltages. . 

Seq. 04: Installation of ED Devices (Para. 4.2.2.10.3) 

A, ED devices are  installed i n  place of a l l  f l igh t  fuses 
I 

BI Resistance measuring check. 

Seq. 05: Closeout Check 

A* Checkout of RCS valves, landing gear deploy, ascent and descent 
He regulator valves, RCS and propulsion .valve power (pre-separ- 
at ion) 

BI Verification of associated flags 

Seq. 06: DC power t o  Bus via IUT (GSE umbilical) (Para. 4.2.2.2.2 (d)) 

AI W Power On 

BI Jl67 bus power turn off 

cI  Verify GSE power supplied via fllT umbilical 

Seq. 07: Descent LV  urn-On/KlT Reset (Parae 4.2.2.2.2 (d) ) 

AI LV turn on via EPS interface unit. 

BI Reset TUT and GSE umbilical power. 

C I  ASA switchover t o  vehicle power. 



OCP OUTUNE 

Test Description: ( ~ o n t )  
( ,  

D, IMU switchover t o  vehicle power. 

El Activate 0025 program t o  ver i fy  battery pwr 
disiapation i n  amp Hrs. 

Be Earth Orbit - Translunar - Pre-Separation 

Seq. 08: SL4 Separation and CSM/LM Power Transfer (para. 4.2.2.2.2.e) 

A. SIA separation 

B a  Verification of GSE power t o  bus via CSM/IM interface  
( ~ 9  & ~ 1 0 )  

C d  Trar.sfer CSM power r.o LV (via cSM/I&l in terface)  

Seq, 09: FCM Turn-On (Para. 4.2.2.2.13.1.3 & 4.2.2.12.2) 

A. PCM telemetry turn-on via  veiucles C B t s .  

B o  Turn on S-Band (LMP) XMLlR and RCVR 

C. Verification of FCM lock-up with ACE 

D, EPS monitoring of Descent Batteries voltage and current  

Seq. 10: Ingress and IM Lighting Checkout (para. 4.2.2.2.5) 

A. AC power t u rn  on 

B, Verify flood l i gh t s  v ia  docking hatch switch 

C Switchover t o  Inverter  #2 

13, Verify operation of i ~ t e g r a l  l igh t s  

E, Verify operation of numeric l igh t s  

Seq, 11: Activate and Checkout Caution and Warning System 
(Para. 4.2.2.1.2.4) 

A. Turn on C&WEA displays 

B. C&WEA Self-Test 

C Lightsing control  override check 

D b  Verification of flood lights 



Test Description: (Cont) 

Seq, 12: Activtrte and Checkout Heat Transmrt Section 
(Pera* 4.2*2o3*6.1 & 4.2*2.3*6*2) 

A, Verification of C&W&A of the Primary and Secondary loops 

B, Verification of Glycol pump auto switchover 

C, Checkout of accumulator (low level) 

D, Zero PT, C/O 

E, Desvnt R20 Tank Low Level C/O 

F, l00$ FT C/O and regulator check 

3eq. 13: Activate & C/O WMS 4.2.2.3.7.1 & 4.2.2.3.7.2) 

A6 Pressurized Ascent Water tank C/O 

1. Checkout of Ascent tank #2 less  than f u l l  

2. Checkout of Ascent tank #2 less  than tank #l 

3, Checkout of Ascent tank #1 less  than f u l l  

4. Checkout of Ascent tank #1 less  than tank A(2 

Seq. 14: Activate SC C/O ARS (para. 4.2.2.3.6.1) 

A checkout of the following ARS components 

1. sui t  fan 

2, water separator 

5. su i t  gas diverter C/O 

Seq. 15: ARS redundant mode C/O (Para. 4.2.2.3.5.1.1 & 4.202.3.2) 

A. Checkout of ARS components and associated C&WEA 

1. Suit Fans 

2, Water Separator 

3. Glycol 10% delta pressure 

4. C02 Sensor 

5. Torn Suit protection System Checkout 



OCP OUTLINE 

Test D e s c r i ~ t  ion: ( ~ o n t  ) - 
C B, Activate Ascent and Descent O2 Tanka 

1. Pressurization of the  descent and ascent 0 tanks. 
Verification of C & W  at lorr level ,  a s  we15 as ,  
meter reedings. 

Seq, 16: Activate RCS Heaters and Check Quad Temperatures 
(para. 4.2.2.7.1 (h))  

A. Cabin verif ication of Quad Cluster He t r~r .  by monitoring 
temperature circuitry.  

Seq. 17: Activate VHl? Voice Communication 

A. Demonstrate Voice C o y i c a t i o n s  uplink and downlink 
hetween CTS and LMP via W A .  

Seq. 18: S-Band Checkout (para. 4.2.2.11.1.7,l) 

A. Checkout S-Band Omni Fwd. 

1. Verify voice communications via S-Band secondary 
system and omni antenna #la 

2. Verify IMP lock-up voice communication via CDR S-Band link. 

3. Verify voice communications via S-Band Primary system 
and Omni antenna #2. 

B. Ranging Function Checkout 

1. Ranging delay check 

C. FM Modulation Checkout 

D, Checkout of S-Band Aft Antenna 

E, V H F 4  Checkout of CDR Voice Communications 

Seq. 19: Activate Subsystems 

A. Activate subsystems c i r cu i t  breakers 

B. DES LV/HV Switchover ( i f  not previously performed) 

Seq. 20: Ascent Batteries Checkout (para. 4.2.2.2.4) 

A. Checkout Ascent Batteries on open c i r cu i t  

1, Turn on Inverter  #1 and Inverter #2 turn  off. 
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Test Description: ( ~ o n t )  - 
B. Checkout Ascent Batteries connected t o  either bus 

1. Ixiverter #2 turn on and Inverter #l turn off . 
6eq. 21: PON8 Activation ( ~ a r a .  4.2.2.12.4) 

A. UC/DS(Y Power turn-on 

B. LCK: self-check via DSKY 

C/O Mission Timer (Para. 

Seq. 23: - Propellant and Helium Checkout (Para. 4.2.2,8.3.3 (n (b))  

A. Verification of Temperature and Pressure readings associated 
with Propellant and helium tanks. 

1. iw Sensor Test Dry Checkout 

Seq. Verify and Set -RCS I'lags/va.lve Status Prior t o  Pressurization 

A. Verify status of a l l  RCS valves and associated instruments. 

Seq. 25: Activate VHF Data transmission t o  Command Module. 

A. Configure and verify transfer t o  lo-bit rate .  

B. Verify ACE: - S/C decommutator lock-up (I& B i t  k t e )  

C. Verify transmission of low-bit-rate split-phase RZ PCM data t o  
CM vie. VHF Channel B o  

D. Verify relay of S-Band voice backup transmlsaion with low-bit-rate 
NRZ PCM data. 

Em Configure and verify transfer t o  Hi B i t .  

Seq. 26: ?kintain C o d c a t i o n s  with MSFN 

A. Check S-Band Transmitter Frequency 

Seq. 27: Checkout ROA ( a r e ,  4.2.2.6.4) 

A. Verify end-to-end operation of gyros. 

Seq. 28: Pressurize RCS (para. 4.2.3.1.0.2(a)d) 

A. Set .%ster A l a r m  SW and RCS HE Press t o  C/O associated 
ED Simulators & CbW'Ek. 



Test Description: ( ~ o n t )  

$. Seq. 29: IMU i n  Opere,te Mode 

A. Application of I M U  Operate PWR 

B. IMU Operational Test 

C. G&N Voltage and Temperat~lre Check 

Seq. 30: Checkout RCS Je t s  via ACA (para, 4.2.2.6.307.1) 

A. ACA i s  exercised i n  r o l l ,  pi tch and yaw while operating i n  
AGS guidance and pulse mode. J e t  Driver commands and Caution 
and Warning indications are  ver i f ied  for proper operation, 

Seq. 31: Deploy hnding  Gear (Para. 4.2.2.10.4 (b)  & 4.2.2.10~2) 

A. Command appropriate ED simulators t o  f i r e  and verify 
associated CAUTION l ights .  

Seq. 32: Activate and S / O  AGS (Para. 4,2.2.6.5.3) 

A. AGS turn  on and s e t  t o  standby 

B. Set AM .to Operate Mode and perform AEA se l f  t e s t .  

Seq. 33 : G&N Fine Allgn - 
A. Torque IMU t o  +10 -0.1 degrees azimuth. 

B. Torque IW t o  -5 0.1 degrees pitch. 

C. Torqxe I N  t o  +30 0.1 degrees ro l l .  

5 ,  Verify Stabil ization and Control su3system i n  off mode. 

Seq. 34: Main propulsiorr flag/valve s ta tus  

A. Cycling ascent and descent regulator switches t o  checkout 
associated f lags  measurements. 

Seq. 35: Checkout LM Relay of CSM Data t o  1-N 

A, Verj.fication of VHF A (LAP) voice relayed via  S-Be.nd t o  C?IS. d 
i 
J 

Seq. 36: Align AGS t o  PGNS, Monitor FDA18s (para. 4.2.2.6.5.7) .: 

5 
A. Verify on FDA1 the  t rans fe r  of IMU Azimuth, pi tch and m l l  ": 

sngles t o  AGSI 

Seq. 37: MTA Turn-On (para. 4.2.2.11.1.7.1) 

A, Turn-on DUA 



Test Deecription: (cant) 

B, Verification L'S Data Ugiink 

C Clearing DUA c o u t s  

Seq. 38: A= State Vector In l t ia l lzs t ion  ( ~ r a .  4.2.2.6.5.7) 

A, Veriiy at D m ,  the tranefer of IM and CSM sSt;a.te vector6 
to the AEA. 

B, Leave AGS i n  orbit  align mode. 

Seq, 39: Ordeal Checkout (Para. 4.2.2.9a4) 

A, Turn-on ordeal sasembly and c/o via FWd's 

B, Verify IMU is aligned t o  0' via measurement and meter 
monitoring. 

Seq, 40: Checkout Docklw Lts ,  (-8. 4.2.2.2.5) 

A. Activate docking lights 

B. Checkout docking l ights  

C. Deactivate docking lights 

J. Separation and Fi rs t  DPS Burn 

Seq. 41: froad an& initialize for  Separetion Maneuver 

A. Verify je t  driver outputs for -X translP-tici i n l t i s t ed  
at  the DSKY. 

Seq. 42: Select Modes for  F i rs t  Dm Burn 

Seq. 43: Firs t  DgS Burn 

A. Perform ullage maneuver. 

Be S tar t  a s c e n t  Engine via DSICY canunand. 

C, Verify descent HE pressurization, and deeco;lt pmpellrmt, 
fusee a re  blOw& 

&q. 44: C/O Tracking Light (Para. 4.2.2.2.5) 

A, T m - o n ,  checkout, uld turn-off tracking U g h t r  

&q, 45: Select EF8 dodes for 2nd DPS Burn (Pars, 4.2.2.2.3) 

A, Inverter #2 turnlaif  and inverter #1 turn on. 

B. Clzeckout amp and vo3,tage readings on a l l  batteriee and busea. 

182 



Test Descript :an: ( ~ o n t  ) 

Seq. 46: Propellants, Gases and Fluids Checkout 

A. Check RCS Systf:ms A&B pressure and temperature Inst  rumentation 
Check descent and ascent propulsion tank instrumentation, 

D. iunsr  Descent aod k n d i n ~  

Seq. 47: ;liz Fan and Slycol Turn On (para. 4.2.2.3.3) 

A. Turn on of su i t  fan #1 and Glycol Pump #1 

B. Monitor H20 Separator Rate, Glycol Pump Delta P 

C. A:tivate Auto-transfer power 

Seq. 48: f o r  Sets Ef L3F=4.2.2.5.9.3) 
e FC 

A. Self' Check kzd ing  Radar sim%-ltaneous t o  running of 
D U  tape #40. 

Sea_. 49: Suit Fan and Glycol P ~ P  tun-of f  (-8. 4.2.2.3.3) 

A. Turn aff  of Suit Fan #1 and glycol pump #la 

Seq. 50: 1; iT I t e d  (seq. 4.2.2.5.9.1) 

A. Verify Descent Rate Switch Operation 

B. Load L;IA tape #33 in to  IX;(;! 

C. Verify operation of CD3's ACA 

D. Connnand Desce~t  Engine on Via DSKY 

E. Verify Operation of. CDR8s TTCA 

F, Verify Both Engine Stop Switches 

E. Lunar Stay 

Seq. 51: R R R f  
(para. 4.2.2.5.7.6.1) 

A. RR power verif ication 

B e  Adjustment and ver i f icat ion of RR s115rystern operation 

C. RR r w e r  sh:lt.-off 

Seq. 52: Deactivation of Subsystems 

A. CES Power down 

B. Vent Descent Fuel-Ox 

Seq. 53.  Checkout of EPS m d  ED (Para. 4.2.2.2.4 & 4.2.2.10.3) 

A. Post landing checkout of EPS 

1. bbitorinp the voltage and aperage of the buses and batteries 

2. ic.verter #l turn off and invertez #2 turn on 



Test Description: (Cont) 

Seq. 53: (Cont ) 

B. Mmu~lly fire and checkout master arm ED simulators 

Seq. 54: AGS Lunar Align 4.2.2.6.5.7) 

A. PONS GYRO - COMPASSING 
B. Lunar Align 

C. Align AGS to PGNS and c/o FDAI 

Seq. 55: Deactivate .FGNS Lunar Stax 

Seq. 56: Lunar Stay COMM 910 and PLSS Test (para. 4.2.2.11.1.7.2.1 
& 4.2.2.11.1.7.4) 

A. S-Band Setup: 

1. ID power config. (transceiver only, no pwr emp) 

2. ID Bit rate (1.a bits/sec.) E M  

3. TV Transmission - Hi and ID frame rate 
4. Relay of EVA voice =ti bio med data to MSFN 

B, VHF Set Up: 

1. Voice relay of MSF'N to E3liR 

2. Dual EVA - Both CDR and IMP using PISS space Suit 
Comm Sys terns. 

F. Pre-Iaunch 

Seq. 57: React i m i t  ion 

A. Reactivate subsystems for W m c h  checkout 

Seq, 58: m l l a n t s .  Gases and Fluids Status Check 

A. Check RCS Systems A G  pressure and temperature instrumentation 

B. Check ascent propulsion tanks and regulators instrumentation 

C. Check ascent and descent water instrumentation. 

Seq. 59: S-ent or (Para. 4.2.2.2.3.2) 

A. Tie ascent batteries in parallel with descent batteries. 

B. Turn off clescent batteries. 

Seq. 60: Activate Ascent and Descent O2 Tanks. 

A. Checkout of associated C & W  end instrumentation readings 

Seq. 61: Activate Ascent H20 Tanks 

A. Checkout of associated C&WEA and instrumentation readings 

Seq. 62: Checkout A06 (Para. 4.2.2.6.5.3) 
A. AEA Self-Check 



Test Description: ( ~ o n t )  

Seq. 63: Select Event '~imer  (para. 4.2.2.9.2) 

Seq. 64: Select Mode fo r  Ascent 

A. Configure cabill f o r  ascent. 

Seq. 65: Activate, Self'-Test and Deacti . a te  RRdscent B u m s L  
kendezvous & ~ o c k i n q  

A. Verify manual slew of rendezvous radar 

B. Self-Test rendezvous radar 

C. Raw strobed by LGC f o r  range and range llgte output 
verif ied on DSKY 

A. Valves connecting RCS and ascent propellants a r e  opened 
and verified. 

Seq. 67: Suit  Fan #S and Glycol Pump #2 t u rn  off. (Para. 4.2.2.3.3) 

G. Powered Ascent 

Seq. 68: Powered Ascent Arm Ascent, Engine and Auto Ascent (para. 4.2.2.5.10) 

A. Elgble and verify ascent engine 

B. I n i t i a t e  Auto ascent profiles. 

I. Commaad ascent helium pressurization. 

2. b a d  DliA Tape k31 in to  LGC and i n i t i a t e  

3. Verify ascent i,elim pressurization. 

4. Auto Engine Of? 

Seq. 69: Suit Fan and Glycol PI mp Turn-Qff, Ascent Burns, Rendezvous 
& Docking (Para. 4.2.':,3.3) 

Seg. 70: 

A. Turn-r~ff su i t  fax #2. 

B. Tun-off  glycol :~\mp #2. 

VEFF Ranging TBD 

Seq. 71: Command X-Axis RCS b r n ,  Ascent Burns, Rendezvous 
& Dock- (Para. 4.2,2.5o11) - 
A. Verify j e t  driver outputs f o r  plus X t ransla t ion i n i t i a t ed  

at  che DSKY. 



Test Description: (Cont) 

Scq. 72: EPS Status (Xeck - Ascent Burns, 
* 

-.ezvous & Docking 
(para. 4.2.2.2.4 & 4.2.2.3.3.2) 

A. Verify ascent batteries and DC and AC buses. 

Seq. 73: Exercise Manual Translation and ACA as per dockiu Ascent 
(para. 4.2.2.6.3.9.1) 

A. Verify operation of commmder ACA 

B. Place IMJ i n  standby 

C . Verify operation of commander' s T/CIICA. 
Seq. 74: FGNS Shutdown 

H. AGS Abort and Rendezvous 

. Seq. 75: AGS Abortabort Stage (Para. 4.2.2.6.5.9 & 4.~.2.6.5(j)(k)) 

A. Place IM i n  auto descent configuration 

3, Reset event timer and i n s t a l l  ED simulators 

C. I n i t i a t e  Abort and A b o r t  Stage and monitor functions 

D. Visually verify that proper ED simulators have fired. 

&q. 76: Analog Autopilot Rendezvous (Para. 4.2.2.6.3.9.2) 

A. Exercise the comaander8s T/!I!CA with the balanced couple 
switch On, mode control switch i n  at t i tude hold, a t t i tude 
control switches i n  pulse and the A U  i n  orbi t  align. 

B. Place the X translation switch i n  4-jet position and 
exercise the T / ~ A .  

C. Exercise the conmander8s ACA 

D. Inad DUA Tape #27 into the IX3C and i n i t i a t e  at DSKY 

Seq. 77: Securing After Test S&C Sh-~tdown 

Seq. 78: LV t o  EY Switch~ver 

A. Perfom the Descent LV t o  HV switchover i f  and when the 
DICI Bus Voltage's f a l l s  below 27.0 V.DIC~ during the 
running of t h i s  OCP. 



OCP oulzm 

C Test Title: 

LM Combined Subsystem Pre-FEAT Test - Control 

Subsystem: -- 
AU LM Spacecraft Subsystems 

Test Objective: 

a. Provide a controlling document which w i l l  demonstrate the functional per- 
formance and integration of multiple subsystems of the LM Spacecraft 
Vehicle. 

b. A Bar Chart w i l l  control the t e s t  flow ser ial ly  or i n  paral le l  for: 

OCP-GF-~~OOO-ECS 
OCP-GF-62000-INSTR 
O C P - G F - ~ ~ O O O - E E  
OCP-GF-620C0-EDS 
OCP - 3 - 6 2 0 ~  3 -G&N 
OCP-GF -62030-PROP 
OCP-GF-5~~s~-RCS 
O C P - G F - ~ ~ ~ O O - ~ ~ I Y ~ ~ I  
OCP-GF-~~OOO--~W> 
OCP-GF-62000-FZS 

c. k Constraint Chart w i l l  p;.ovide alternbte t e s t  flow i f  desired flow can- 
nat 5e mintained as a result of troubleshooting or other conditions. 

d. Insure control of GSE support equipment by means of OCP-GF-62000-IPC. 

e. Insure i n i t i a l  LM Spacecraft Cabin Configuration. 

f . Furnish the l i s t ings  of applicable drawings, measurements monitored, non- 
standard abbreviaticns and symbols, personnel requirements, 
safety requirements, standard and special instructions, limited 
l i f e  equipment, and communication channel assignments. 

Vehicle Configurat icn: 

and Descent Stages mechanically and elecCurically mated. 

Locat ion: 

Integrated Workstand, Plant 5 

ii: zarfious Operations: - 
Hazardous working conditions as outlined i n  the referenced Satel l i tes .  



OCP oU?:1m - 

Equipment Under Test: 

EPS - Electrical Power Subsystem 

LTG - Lighting Subsystems 

PGNS - Primary Guidance and Navigation Subsystem 

LR - Landing Radar Subsystem 

RR - Sendezvous Radar Subsystem 

AGS - Abort Guidance Subsystem 

CES - Control Electronics Sectior 

RCS - Reaction Control System 

PROP - Propulsion Subsystem 

EDS - Explosive Devices Subsystem 

COMM - Communications Subsystem 

IXST - Tnstrwnentstion Subsystem (including Caution and warning) 

D&C - Display and Controls 

ECS - Environmental Control Subsystem 

Test Description: 

1. Authorizes the performance of a l l  testing af te r  ensuring th&t cooling 
support has been made available via SMP 3356. 

2. The STE directs S/S TC's (WS, RCS, SNST & EDS) i n  the se r i a l  execution 
of discrete sequences within each of the satel l i tes .  

3. Parallel  t e s t i r e  is ini t ia ted once the ECA's within the EPS S/S have 
been finctionally verified. Upon ccmpletion of portions of EPS, RCS, 
COMM and EDS t e s t s ,  paral le l  tes t ing of the G&N and PIOP S/S is  begun. 

4. Vehicle act ivi t ies  are constrained during AOT and Fine Alignment 
Sequences of the G&N sa t e l l i t e  aftexwhich G&N i s  then used t o  support 
FCS for several sequences. 

5. ECS and RAD testing commences i n  parallel .  G&N support i s  directed for  
several sequenc.?n within the RP;D sa te l l i te .  

6. FCS testing i s  s = r f o m d  ser ial ly  upon completion oP RAD tesf ing with 
G&N and RAD supp,!rt directed as required. 

7. ECS heat load te:,ts are performed upon completion of FCS followed by 
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Test Description: (~ont.) 

parallel operation of the final sequences to verify performance of ECS, 
PXOP, COMM and EPS. 

8 .  The document provides the procedure for shutdown of Instrumentation, 
removal of electric power and shutdown of cooling support upon completion 
of  all tests. This is followed by r verification of Bus Isolation per 
EP'Z satellite. 

9 .  The control document authorizes sequences of satelli'tes to be performed 
out of numerical oxfier. This design permits maximum flexibility in 
performance of tests. 
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OCPG-62000-ECS -IM-5 
Test Title: 

LM Combined Subsystem Pre-FEAT Test - Envimnmental Control 

Subsys tern: 

Environmental Control Subsystem (ECS) 

Test Objectives: 

a. To verify pump parameters and the response of the Heat Transport Section 
(HTS) t o  the cabin temperature control valve settings. 

b. To verify the performance of the Atmosphere Revitalization Section (ARS). 

c. To verify the operation of the ECS Operational Instnmentation. 

d. To verify the operation of applicable ECS portions of the Caution and 
Warning Subsys cems . 

e. To verify the integrated performance of the HTS and ARS. 

f. To verify the capability of the ECS cabin pressurization section t c  
fulctioii properly i n  a l l  of i t s  09erating nodes while functionally inter- 
faced with EPS and Instrumentation. 

g.  To verify the various e lec t r ica l  interlocks between the olcygen demand 
regulators and the cabin pressure switch for  the operation of the cabin 
repress valve, the su i t  diverter valve, and the cabin fans. 

h. To verif'y that WG exhibits satisfactory flow characteristics with GN2 
a d  to  functionally check the WQMD1s. 

Vehicle Configuration: 

Location: 

Integrated or Ascent Workstand, Plant 5 

Hazardous b e r a t i c s ;  

Pneumatic pressure t o  250 psig 

Equipment Under Test: 
- -  - 

Heat Exchangers (H/x) 

Temp Corstrol Valves 

Water Glycol Pups  (Primary & secondary) 
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c. Equipment Under Test - : ( ~ o l i t  ) 
+ 

C02 Removal Cartridges 

Su i t  Circuit Fans 

Water Separators 

Water Glycol Accumulator 

Cabin Fans 

Pressure and Temperature Transducers 

C02 Pressure Sensor 

Caution and Warning Lights 

Circuit Breakers 

Display Meters 

Cabin Pressure Sxitch 

Suit  Diverter Valve 

Secondary Xater Regulator 

Cabin Represslrizat ion Valve 

Primary Water Regulators 

Suit  Isola t ion Valves (CDR, I M P )  

Wa~er Quantity Measuring Device ( WW) 

Test Description: - 
Seq. 01: C a l l  t o  Stat ions 

Seq. Water Manegemat Sect ion 

a. WW Calibration 

The WQMD i s  cal ibrated for  a 0.75 f i l l  r a t i o  fo r  the Descent and 
Ascent Hz0 tanks. A zero s e t t i ng  i s  obtained a t  a pressure of 11.9 
PSIA nominal, and a 10% se t t ing  a t  47.0 PCTA nominal. (Para. 
4.2.2.3.7.3) 

b. Water Tanks 

The water tanks are  pressurized with GN t o  check the  Caution and 2 Warning system a t  the following three points: 
(para. 4.2.2.3.7.2) 

1. Low l eve l  (16 PCT) of D/S water tank. 
m 

2. Xon-f A1 condition (95 KT) of e i t he r  o r  both A/S water tanks. 

3. Unequal l eve l  (15 PCT difference) between t he  two A/s wat::r tanks. 
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Test Description: (Cont) 

c. WMS GN2 Flow Tests 
(para. 4 .,'.2.3.7) 

Verification of ON flow and pressure decay is  accomplished with the 
primary, and r e d u n i t  $0 regulators biased a t  3.8 and 4.8 RIG. 

Seq. 03: OCPS Verification and Descent and Ascent 0, Tank Checkout 

a. OCPS Verification 

1. Operation of the sui t  isolation valves is  checked by s imla t ing  
loss of cabin pressure and su i t  pressure. 
(Para. 4.2.2.3.5.2a) 

2. The cabin repress valve, diverter valve and cabin pressure switch 
are checked out with the O2 pressure regulators i n  all logic . 
configurations. 
(Para. 4.2.2.3.5.4) 

b. 0, Tanks - C&WEA Verification 

1. Descent O2 Tank - 'low level '  caution l ight  is activates a t  U5 f 
85 PSIA. (para. 4.2.2.3.5.6) 

2. Ascent O2 Tank #l - 'low level '  caution verification of caution 
l ight  a t  100 f 30 RIA. 

'l 
(para. 4.2.2.3.5.6) 

Skq. 04: Atmosphere Revitalization Section (ARS) 

Seq. 04-001: Suit Fan 1 Tc :t and Checkout of Suit Flow 'Jalves i n  Suit D i s -  
connect Position (Normal Mode) 
(para. 4.2.2.3.3a) 

a. Verify that the valve position indicators (event l ights)  a t  
ACE operate for: 

1. Cabin gas return valve 
2. 02 pressure regulators A & B 
3. Suit isolation valves 
4. Suit  c i rcui t  relief valve 

b. Verify the operating parameters of su i t  fan 1. 

c. Verify the flaw division characteristic of e i ther  the CDR's o r  
UP'S sui t  isol .  valve in  the sui t  d.isconnect position. 

jeq. 04-031: C02 Meter ani!'~/W Test 
(Para. 4.2,2.3.2) 

a. Verify C02 instrumentatior. and the high C02 input to the ECS caution 
l ight of the Caution and Warning Euosystem. 
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Test Description: ( ~ o n t )  

Seq. 04-052: Installation of LiOH Cartridges and C/O of Suit Fan 1 Flcw 
%rc@ Cartridges i n  Normal and kgress Mode 
( P ~ r a .  4.2.2.3.3) 

a. Verify that with the LiOH cartridges installed and simulated 
su i t  pressure drops, su i t  fan 1 can supply the minbum 
specified flow i n  the normal and egress mode (4.e and 3.7 
PSIA respectively). 

b. Verify speed of water ;!eparatcrs 1 and 2. 

s. Vary su i t  differential  pressure anC record corresponding 
sui t  supply flow. 

Seq. 04-096: Pmp Failure C/W Test - 
a. Verify the primary glycol p u p  fai lvre  input t o  the ECS 

caution l ight  of t hc  Caution and Warning Subsystem. 

Seq, 04-105: S u i t  Fan 1 and Water Separator C/W Test 

a. Verify sui t  fan 1 failure and water separator fai1ul.e inputs 
to  the ECS caution l ight  of the Caution and Warning Sub- 
system. 

Seq. 04-12?: S u i t  Fan 2 Test (~ormal  and Fgress   ode) 

a. Verif'y the operating parameters of su i t  fan 2 with simulated 
su i t  pressure drops and the su i t  loor i n  tile normal and 
egress mode (4.8 and 3.7 PSTA respectively). 

b. V'ary suit differential  pressure an3 record corresponding 
sui t  supply flow. 

Seq. 04-164: ~ u i t / ~ a n  2 C/W Test - 
a. Verify su i t  fan 2 fai lure  inpirt t o  the sui t i fan warning 

l ight  of the Cauticn and Warning Subsystem. 

Seq. 04-176: Removal of LiOH Cartridge - 
a. With su i t  loop a t  atmospheric pressure, remove primary and 

PLSS LiOH cartridges. 

Seq. 05: Heat Transport Section (KTS) - Coolant Amrp Checkout 

a. Primary Glycol ?wq Tests 

1. Ac%ivate pump No. 2 ernd record i ts  opsraLyW parameters and 
the= deactivate. 

2. Activate pump No. 1 and record i ts  operating parameter and 
deactivate. 
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Test Description: ( ~ o n t )  

b. Primary Glycol Rurp Auto-Switchover (~10) 

1. Verification of the automatic S/O t o  glycol p- No. 2 :a the 
event glycol pump No. 1 fa i l s ,  Pmp No. 3. CB i s  pulleh aimula- 
ting fai lure  and S/O i s  verified Sy observing the ACE event and 
component caution l igbt  are on and the maintenance of pwrrp 
pressure. 

c. Secondary Glycol Rum Test 
T~ara .  4.C.2.3.6.1) 

1. Activate secondary glyccl pap and record i t s  opercstiw para- 
meters and aeactivate. 

d. Glycol Overtemp and Glycol Accumuiator Low Level Test 
(Para. 4.2.2.3.6.2) 

1. Verifies the High Glycol Teqp Input - greater than 50 deg. F, 
(nominal) to  the glycol caution l ight.  D r y  i c ~  i s  u s 4  to  lawer 
+-,he temg a t  the transducer inhibiting the o?:.. ' m l igh t  which i s  
activated once more a t  the end of th i s  se:,..-:te upon r i se  of temp 
due to  removal of +he dry ice. The t e n ~ c . ,  ' w e  a t  which the 
glycol caution l ight  i s  reactivated is recorded. 

2. Verdf ies  the low glycol accumulator level  input a t  ten percent 
(10%) nominal t o  the glycol caution l ight.  While the temperatwe 
i s  inhibi.t;ed by the dry ice, t b .  accuniulator low level input i s  

" 1 
ver i f j  ed. 

3. Verification of proper accu~1ulatos level  a t  glycol caution l ight  
activation i s  accomplished b draining the accumulator into the 
Portable F i l l  Reservoir (PFR 3 . 

4. Verify springlo~d of .zcunulator a t  5 t o  15 percent by observing 
that  the gump 0-&let press-:re (set.atic) i s  within specification 
limits. 

5. Restore normal a c c ~ ~ u l a t o r  cvflLguration. Remove dr,? ice and 
verify high glycol ter@erature i r ~ u t  t o  c a u t i ~ n  l ight  greater 
than 50 deg. F. 

dea. 06: ECS HTS System Head Cu.nres 

a. ?Jarb. glycol flow and temperaturn through prima~ry glycol loop and, re- 
cord delta P across the pumps and p~ diacha-.ge pressure a t  each 
flow. 

b. Very glycol f l o w  and temperature through s ~ c o ~ r v  blycol loop ;.id 
recor4 pump MscY~rge pressure a t  oach f l ~ ~ .  



e Test Description: ( ~ o n t )  

Seq. 07: H/X end Cabin - m r a t u r e .  Control Functional Test 
(Para. 4.2.2.3.6.3) 

a. Verify the abil i ty of the glycol loop to respond to hot and cold 
cabin tedperature control val-ze settings by establishing and record- 
ing relatianships of temperature a t  various points in  the primery 
gZvcol loop for the maximum cool, normal, and naximum heat positions 
of the cabin temperature control valve. 

Seq. 08-000 
To 

Seq. 08-055: Suit Circuit Assenibly - Heat Transport Section Interface 
Functional Test (Egress Moee, 3.8 PSIA Nominal)  

a. Verif'y the ability of the suit loop and the HTS t o  function 
together to control the sui t  loop temperature and to  renrove 
simulated metabolic water which i s  introduced into the suit 
loop as steam. 
(para. 4.2.2.3.3 b & 4.2.2.3.6.4) 

Seq. 08-057 
To 

Seq. 08-112: Sui t  Circuit Assembly - Heat Transport Section Interface 
Functional Test (Normal Mode, 4.8 PSIA N m )  

a. Verif'y the ability of the suit loop and the HTS to  function 
together t o  control the suit  loop temperature and to remove 
a simulated metabolic load which i s  introduced into the 
suit  loop as water and heat. 
(par. 4.2.2.3.3 & 4.2.2.3.6.4) 

Seq. 09: ECS Shutdown and Water Collection 

a. Shutdown ECS and GSE which were operational in previous 
sequences. 

b. Drain accumulated water in  suit loop and GSE. 

1. Record volume in  GSE water reservoir. 

2. Record volume of %O from lines to xservoir. 

. .  3. Verify less than 25 CC of 5 0  per separator has collected in 
H20 separator housing drain tank and record. 

4. Drain H20 accumulated in 'canned-men' (ISC 430-91033-11) 
from Hz0 drain, cabin port and suit  port and record. 

5.  Reconfigure t o  eU. fitt ings and valves t o  OCP in i t i a l  
con. igurat ion. 



Test Description: (~ont )  

Seq, 10: Dry- Suit Loop and Canned Man 

a. Dry the Stimuli Generator Test Set (SGTS) and the Suit Circuit Assy. 
( s u )  

1, Remove the hoses from the SCA t o  SGTS. 

2. G% flow established thmugh the SCA's and also through the 
SGTS (LSC 430-91033-ll) 

3. After drying i s  accomplished, original equipment configuration i s  
established. 

Sea. 11: Securim Af'kr Test 

a. During Seq. U a pressure integr:ty and leak check i s  performed a t  
the W/AIIS interface which cor;a!.sts of the H$ separator discharge 
lines and reference pressure liues. 



0. Test Tftle: 
IM Combined Subsystem Re-FEAT Test - INm 

Subsystem: 

Instrumentation 

Tcst ObJectives : 

a. To turn-on the I M  Instrumentation Subsystem and t o  provide minimal ver- 
i f icat ion of the adequate operation of the PC=. 

b. To t e s t  the logic of those CW&A data channels available at  the S m  GSE 
Connectors. 

Vehicle Configuratisn: 

1. Planned - Electrically comected stages  s scent and Ikscent) 

2. Minimum - Ascent Stage with ;m.q; --4 interconnections shorted t o  
simulate attached Descent Ste5t 

W a t i o n i  

Integrated Test Stand, Plant 5 CEE' 

Hazardous Conditions: 

Not Applicable 

E q u i p e ~ t  Under Test: 

PCmEA 
sCw# 1 
sCsA#2 
CWEll 
Selected Transducers 

Test Descriptions : 

Seq. 001: 

Seq. 002: 

a. 

b. 

C . 
d. 

e. 

Seq. 003: 

a. 

b . 

C a l l  t o  Stations -- - 

Instrumentation T m - O n  and Verification 

EMI~EA/GSE Umbilical Interface Verrfication (Hi -Bi t   ate) 

PCMEE2l mission elapsed time reset verification. 

EPS AC and DC CKT bus readout check. 

PCMPEA and SCEA remote turn-on verification. 

PCmEA oscillator fai lure  detection c i rcu i t  (Hi-  it b t e )  . 
C W  Displays Turn-On and Self-Test 

CWEA displays turn-on 

CWBA displays self-test 



Tast Description: (coat) 

Seq. 004: CWEA Stimuli Generator Teet 

a. CES AC Warning 

' ib. C E S D c W a r ~  
i 

Ic. AGS warning 
l 

id. Pre Amps Caution 

'f. 

8- 

h. 

Heater Caution 

02 Qty Caution 

Inverter Caution 

ASC H i  Reg Caution 

RCS Caution 

ASC Press Warning 

Water Qty Caution 

Battery Caution 

ASC Qty Caution 

Des Qty ljsution 
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Test Title: 
- -  

LM Combinsd Subsystem Pre-FEAT Test - F9S 
Subsystem: 

Electrical Power Subsystem (&I) 

Test Objective: 

a. Demonstration of proper fmctional operation of Ascent Stage EPS and 
related controls and displays. 

b. Demonstration of proper functional operation of Descent Stage EPS and 
related Ascent Stage E3?S controls, displays and interfaces. 

c. Verification of accuracy of EPS cabin meters and ACE-S/C voltage and 
current readouts. 

d. Measurement of resistance of EPS main parer paths. 

e. Verification of isolation of translunar busses. 

f .  Verification of external LM power interfaces. 

g. Demonstration of proper functional operation of inter ior  and exterior 
l ights  operated by cabin panel controls. 

Vehicle Configuration: 

Mated Stages 

Location: 

Integrated Workstand, Plant 5 CEF 

Hazardous Operations: 

Tracking l ight  operation (eye protection needed) 

Equipment Under Test : 

Ascent Stage Electrical Control Assemblies (2) 
Inverters (2) 
Deadface Relay 
Relay Junction Box 
Descent Stage Electrical Control Assemblies (2) 
Lighting Control Assembly (b) 
Tracking Lights 
Docking Lights 
Flood Lights 
Panel Lights 
Portable Ut i l i ty  Lights 
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Test Desmiption: 

Seq. Call t o  Stations -- 
a. Verification that required personnel a re  a t  t he i r  respective 

stations. 

Seq. 02: "LPS Activation Bus Power on, v ia  5167 

a. Verification that  the GSE and the vehicle a m  i n  the proper 
configuration fo r  a~rplication of power, and the applying of GSE 
power t o  the vehicle busses. (Para 4.2.2.2.2. ~ 2 )  

Seq. 03: AC Isolation Power Transformer Turn-on 

a. Utilization of ground AC parer is  required for  preliminary 
instrument a t  ion checkout. 

Seq. 04: Lighting Test Set Set-Up 

a. Verification that  the Lighting Test Set i s  properly configured t o  
support lighting requirements. 

Seq. 05 
& 

Seq. 06: Inverter M c t i o n a l  Test 

a. Verification, for each inverter, of output voltage and frequency, 
on ACE-S/C. (para. 4.2.2.2.4 a2) 

b. Verification, for  each inverter, of output voltage on the cabin 
voltmeter. (para. 4.2.2.2.4 a l ) .  

c. Verification of inverter selection by means of cabin controls. 
(para. 4.2.2.2.4 b & c )  

d. Measuremait of each AC bus voltage under load (ut i l iz ing GSE 
load bank). 

e. Re~ponse of caution and warning 

Seq. 07: Ascent ECA power on Procedure 

a. Verification tht the GSE and I& vehicle are  i n  the proper 
configuration for ascent vehicle power, an8 the actual turn-on 
of ascent vehicle power. 
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Test Description (Cont) 

Seq. 08 
& 

Seq. 09: Ascent Battery Cabik Displays, ACE-S/C Displays, and Feeder Line 
Verification 

a. Verification for each ascent stage ECA, of: 
(para. 4.2.2.2.2. a2) 

1. Normal main feeder contactor operation. 

2. Alternate main feeder contactor operation. 

3. Associated cabin battery status flags and controls, 

be  Comparison of precision voltmeter readings with LM cabin volt- 
meter and ACE-S/C readouts of voltage for  each of the following 

' vehicle measurements points: (para. 4.2.2.2.2. a l )  

1. Connnander ' s DC bus 

2. System Engineer's DC bus 

3. 2h2h of the ascent battery feeders 

c, Utilizing !23E load bank, comparison of precision ammeter readings 
w i t h  LM cabin m e t e r  and ACE-S/C readouts of current fo r  each 
of the ascent battery feeder current monitors, 
(para. 4.2.2.2.2b) 

Seq. 10, 
uv 129 
13, 14, 
15 : Ascent ECA Malfunct! >n Logic 

a. Verification, for  each ascent stage ECA, of: 

1. Response t o  s W a t e d  reverse current condition. (LS~470-2 
Part I1 Pam. 4.2.2.2.3.2 a,e,f,g,i and k) 

2. Response t o  simulated over-current condition. ( ~ ~ 4 . 7 0 - 2  
Part I1 Para. 4.2.2.2.3.2 a,b,c and d) 

3. Response t o  simulated over temperature condition. 

4. Re8ponse of caution and warning t o  simulated cver-current and 
reverse current. (Para. 4.2.2.2.3 b) 

Seq. 16: Verification of Display Circuit Operation 

a. Verification of control over EPS displays by operating the 
display circui t  breaker. 
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Test Description: ( ~ o n t )  

Seq, 17: Independency of ECA Controls 

a. Verification of Commander' s and System Engineer ' s redundant control 
circuitry as follows: 

1. ASC ECA (para. 4,2.2.2.2. g3) 

2, ASC ECA Control (para. 4.2-2.2.2. g4) 

Seq. 18: Check of Battery Isolation From the Busses 

a. Verification that  the ascent bat ter ies  feed the proper bus both i n  
the normal and back-up modes of operation, 

Seq. 19: Verification of LMP and CDR Independency 

a, Verification of isolation between Commander's DC bus and System 
Engineer's DC bus. 

Sea, 20: Descent; ECA Power on Procedure 

a, Verification tha t  the GSE and the vehicle are properly configured 
for  application of descent vehicle power, and the actual application 
of descent vehicle power. 3 

Seq. 21, 
22, 23, 
24, 25 : Descent Battery Cabin Displays, ACE-S/C Displays and Feeder Line 

Verification 

a, Verification, for  each descent st e ECA electr ical  control sub- 
assembly, of: (para. 4.2.2.2.2. a2 4 
1. Battery high voltage main feeder contactor operation 

2. Battery low voltage main feeder contactor operation 

3. Associated cabin battery status flags and controls 

b. Comparison of precision voltmeter readings with LM cabin voltmeter 
and ACE-SIC readouts of voltage for  each of the followiag vehicle 
measurement points : 
(para. 4.2.2.2.2~1) 

1. Conmrander 's DC bus 

2, System Engineer's DC 3- 

3. Each of the Descent battery feeders 
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8 Test Description: ( ~ o n t  ) 

c. Utilizing GSE lcad bank, comparison of precisidn ammeter readings 
with LM cabin ammeter and ACE-S/C readouts of current for  each of 
the descent feeder current monitors. 
(para. 4.2.2.2.2. b) 

Seq. 26: Cross Tie Balance Load Feeder Line Check 

a. Measurement of voltage drup of Cross Tie Balance Load Feeder 
Line 8. 

Seq. 27: LUT Feeder Line Verification 
F r n , .  4.2.2.2.2 P/O d) 

a. Verification of LUT power transfer interface 

1. Relay junction box LUT power contactor operation 

b. Measurement of voltage drop of LUT feeder line. 

Seq. 28, 
29,30 : Descent Battery Cabin Displays, ACE-SIC Displays, an.d Feeder Line 

Verification 

a. Verification, for each descent stage ECA electr ical  control sub- 
assembly, of: 
(para. 4.2.2.2.2. a2) 

1. Battery high voltage main feeder contactor operation 

2. Battery low voltage main feeder contactor operation 

3, Associated cabin battery status flags and controls 

b. Comparison of precision voltmeLer readings with LL: cabin voltmeter 
and ACE-S/C readouts of voltage for  each of the following vehicle 
masurement points : 
(para. 4.2.2.2.2 al) 

1. Commander's DC bus 

2, System Engineer's DC bus 

3. Each of the descent battery feeclers 

c. Utilizing GSE load bank, comparison of precision anmeter reading's 
with LM cabin ammeter and A.CE-SIC readouts of current for  each of 
the dement feeder current monitors. 
(Para. 4.2.2.2.2, b) 
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Test Description: ( ~ o n t  ) 

Seq. 31: Redundant EPS . . CB Verification 

a. Verification of Commander's and System Engineer's redundant control 
circuitry as :?allows: 

1. DES ECA (Para. 4,2.2.2.2 g l )  

2. DES XCA Control (para. 4.2.2.2.2 g2) 

b. Verification of battery deadface relay contactor operation (relay 
junction box and deadf ace relay box) (F . T a 4.2.2.2,2 f2) 

Seq. 32: DC Bus Isolation 

a. Verification of isolation between Conrmander's DC bus and System 
Engineer ' s : 2 bus. 

Seq. 33: Dockiag Lights Checkout with Simulated Components 

a, Verifics;ion of docking 1igi:t operation. (para. 4.2.2.2.5 P/O a), 

Seq. 34: WCSM Interface Verification 
(Para. 4.2.2.2.2 e )  

a. Verification of CSM power transfer interface. 

1. Operation of power contactors connecting CSM power t o  LM 
Commander's 3 C  bus. 

2. CSM control of descent stage contactors. 

Seq. 35: ~ ~ ~ / i I e s c e n t  ECA Switchaver 
(Para. 4.2.2.2.2 d) 

a. Verification of LUT control of descent stage ECS power contactors. 

Seq. 37: DC Bus Fault L i  t Verification 
7F&nm&!P,o i )  

a. Verification of DC Bus Fault Light by: 

1. Energizing Commander's bus with de-energized System Engineer's 
bus shorted t o  ground (bus t i e  c ircui t  breakers open) 

2. Energiziag System Engineer's bus with de-energized Commander I s  

bus shorted b ground (bus t i e  circui t  breakers open) 



Test Description: ( ~ o n t )  

Seq. 38: X-Lunar Bus Lqolation meek (1st ~ u n )  

a. Verification of isolation of translunar busses fmm vehicle ground 
w i t h  trrsnslunar loads disccmected. 

Seq. 39: Automatic Power Switchover w i t h  Abort Stwe Switch 
ZPara. 4.2.2.2.2 P/O f3) 

a. Verification of Abort Stage Switch - canrmnnded automatic power 
switchover between Descent Stage and Ascent Stage power sources 
without ywer interruption under worst case conditions of: 

1. Minimum voltage 

2. Removing of redundant paths of ECA control from the Commander ' s 
DC bus then the Systeni Engineer's DC bus. 

Seq. 49: Windrm Heater Check and Isolation Power Transfcrmer Turn-On -- 

a. Verification of AC winb-  .;eater operation 

b. Verification of DC window heater operation 

c. Utilization of Ground AC power is required to support other sub- 
systems. 

Seq. 41, 
4.2, 43, 
a, 45, 
46, 47, 
48 : Descent EZA Malfunction Logic 

a. Verification, for each battery malfunction circuitry i n  descent 
stage ECA's of: 

1. Response t o  simulated battery over temperature 

2. Response t o  simulated HV overcurrent condition (~ara.4.2.2.2.3.1- 
a,  b, c, d, e, f and P/O m) 

3. Response of Caution and Warning t o  simulated overcurrent. 
(Para. 4.2.2.2.3 P/o b) 

Seq. 49: Descen5 ECS Low Voltage Taps On 

a. Preparation of descent battery taps for followbg sequences 
(Para. 4.2.2.2.2 P/O a) 
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Seq. 50, 
51, 52, 
53 : Descent ECA1s Low Voltage Overcurrent Test 

E. Verification, for each battery malfkction circuitry i n  descent 
stage ECA's of: 

1. Response to simulated LV overcurrent condition 

2. Response of Caution and Warning 

Seq. 54: Descent ECA High Voltage Taps On 

a. Preparation of descent battery t a  s for  follawiri  reverse curllent 
sequences. (para. 4.2.2.2.8 P/O a! 

Sea. 55, 
56, 57, 
58 : Descent ECA1s Reverse Current Test 

a. Verification, for each battery malfunction circuitry i n  descent 
stage ECA's, of: 

1. Response t o  simulated reverse current condition 
(para. 4.2.2.2.3.1 - a,g,h, i , j ,k , l  & m) 

2. Response of Caution andwarning t o  simulated reverse surrent. 
(Para. 4.2.2.2.3 P/O b) 

Seq. 59: WCSM Interface Continuity Verification 

a. Verification of CSM interface continuity. 

Seq. 60: Configuration fo r  EPS support 

a. Verification that  FJ?S Subsystem is secured and prepared t o  support 
other subsystem testing. 

7 6  : ;;Fa;y Tests 
.2.2.2.5 a) 

a. Verification of power fai lure  indicator (PF'I) l igh ts  using 
Lighting Test Set (LTS). 
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@ TestDescription: ( ~ o n t )  

b. Verification of integral lighting and override control using LTS. 

c. Verification of crewman's optical alignment sight interface using 
COAS Test Set. 

d. Verification of t rackiw l ight  wiring using the tracking l ight  
simulator. 

em Verification of flood lighting and dimmer control response using 
the LTS. (para. 4.2.2.2.5 b l )  

f. Verification of numeric l ights  interface 

1. Checks ut i l iz ing GSE LTS t o  preclude damage t o  Light Control 
Assembly (LCA) . 

g. Verification of Sequence Camera interface using Sequence Camera 
Test Set. 

h. Verification of Portable Ut i l i t y  Light interface using Sequence 
Camera Test Set. 

i. Verification of actual vehicle tracking lig?. 

j. Prevision fo r  ut i l iz ing the lighting t e s t  se t  for extended periods 
i n  order t o  support other subsystems. 

k. Verification of numeric l ighting ou5puts from LCA. 

1. Provision for  demating Lighting Test Set. 

m. Verification of numeric lighting outputs from LCA. 

1. Check of dimmer control response. (para. 4.2.2.2.5 b2) 

2. Check of dimmer override. (para. 4.2.2.2.5 b2) 

n. Verification of integral l ighting outputs from LCA. 

1. Check of dimmer control response. (para. 4.2.2.2.5 b3) 

2. h e c k  of dimmer override. (para. 4.2.2.2.5 b3) 

o. Verification of aImunciator l igh t  output fram LCA 

1. Check of dimner control response. (para, 4.2.2.2.5 b2) 

2. Check of dimmer override, (para. 4e2m2m2.5 b2) 
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Test Description: (~ont) 

Seq. 77: X-Lunar Bus Isolation Check (~inal ~ u n )  

a. Verification of isolation translunar busses f r o m  vehicle ground w i t h  
translunar loads connected. (Para. 4.2.2.2.2 h) 
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m Test Title: 

LM Combined Subsystem Pre-FEAT Test - EDS 
Subsystem: 

Explosive Devices Subsystem (EDS ) 

Test Objectives: 

a. Demonstration of proper fuctional operation of Explosive Devices 
Circuitry. 

b. Verification of proper circuit isolation and firing circuit resistance. 

Vehicle Configuration: 

Mated Stages 

Locat ion: 

Integrated Workstand, Plant 5 CEF 

Hazardous herations: 

Not Applicable 
- 

Equipment Under Test: 

ED Relay Boxes 

Delay Timer 

Pyrotechnic Batteries 

Test Description: 

Seq. 01: C a l l  to Station 

Seq. 02: EMlS Resistance Measurements 

Seq. 03: Megohnrmeter Measurement Checks 

a. Verification of 100 megohms mMmm isolation between: 
(para. 4.2.2.10.3) 

1. Active Conductors 

2. Active Conductors and Ground 
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Test Description: (Cont ) 

Seq. 04:' Firing Line Resistance Measurement Of System A 
(Para. 4.2.2.10.3) 

a. Verification, by precision measurements, that  f i r ing  circui t  
resistances are within specified c r i t i c a l  range. 

b. Verification of circuit  integrity. 

Seq. 05: F i r i w  Line Resistance Measurement of qystem B 
(Para. 4.2.2.10.3) 

a. Verification by precision measurements, that  f i r ing c i rcu i t  
resistances are within specified c r i t i c a l  range. 

. b. Verification of c ircui t  integrity 

Seq. 06: ED Battery Check 

a. Verification of ED Battery Polarity 

b. Check of ED Battery Voltage 

Seq. 07: Staging Timing Sequence Set-Up 

a. Installation and check of staging timing circuitry in i t i a to r  
simulators. (para. 4.2.2.10.2 a )  

Seq. 08: Staging Timing Sequence Check 

a. Verification of correct staging timing operation. (~ara.4.2.2.10.2 c) 

Seq. 09: Firing Line Verification Check 

a. Installation and check of f i r ing  circuit  in i t ia tor  sixnulators. 
(para. 4.2.2.10.2 a )  

Seq. 10: ED Functional Test Set-Up 

Seq. 11: System A and System B Battery Functional Check 

a. Check of ED battery circuitry 

Seq. 12: System A Functional Check 

a. Firing of releted in i t i a to r  sixnulators and closing of associated 
relays during activation of manual cabin ED controls. 
(para. 4.2.2.10.3) 

b. Monitoring of the above via  the ACE-SIC. (para. 4.2.2.10.2 g) 
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@ , Test Description: (~ont) 

c. Monitoring of transient responses thmughout the functional check. 
(Para. 4.2.2.10.3) 

Seq. 13: System B Functional Check 

a. Firing of related initiator simulators and closing of associated 
relays during activation of manual cabin ED controls. 
(para. 4.2.2.10.3) 

b. Monitoring of the above via the ACE-S/C. (para. !+.2.2.?-0.2 g) 

c. Monitoring of transient responses throughout the functional check. 
(para. 4.2.2.10.3) 

~eq. 14: System A and System B Functional Check 

a. Firing of related initiator simulators and closing of associated 
relays during activation of manual cabin ED controls. 
(para. 4.2.2.10.3) 

b. Monitoring of the above via the ACE-SIC. (para. 4.2.2.10.2 g )  

c. Monitoring of transient responses throughout the functional check. 
(Para. 4.2.2.10.3) 

Seq. 15: Abort Stage Asc Press Check 

a. Check of Ascent Engine Pressurization of both System A and System B 
separately using the Abort Stage switch. (para. 4.2.2.10.3) 

b. Moni.toring of transient responses throughout the function check 
(para. 4.2.2.10.3) 

Seq. 16: Descent Engine (~e) Pressurization Check 

a. Check of Descent Engine Pressurization utilizing DECA engine on 
conanand. (para. 4.2.2.10.3) 

of Descent Engine (DE) Pressurization function check via 
the ACE-S C (Para. 4.2.2.10.2,0.2) 

c. Monitoring of transient responses throughout the functional check. 
(para. 4.2.2,10.3) 

Seq. 17: Stage Comnmnd Verification 

a. Verification of stage command to System A and System B separately 
via AELD engine start command. (para. 4.2.2.10.3) 
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Test Description: (~ont ) 

b. Monitoring of stage ccunmand verification by the ACE-S/C. 
(para. 4.2.2.10.2.~.3) 

c. Monitoring of t:ransient responses throughout the f'unction check 
(para. 4.2.2e1~'.3) 

Seq. 18: %anding Gear Deploy Switches Check 

a, Check of Landing Gear Deploy switches circuitry. 
(para. 4.2.2.12.2.1.~) 

Seq. 19: Temperature Transducer Simulation Check 

a. Check of temperature transducer circuitry. (para. 4.2.2.12,3.1. a). 
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a Test Title: 

LM Combined Subsystem Pre-FEAT Test -G&N 

Subsystem: 

Guidance and Navigation 

Test Objectives: 

a. To verif'y normal operation of the Guidance and Navigation power supplies 
and IMLI temperature control circuitry. 

b . To operationally check the LM Guidance Computer and DSKY. 

c. To verify accuracy of t,he LGC clock. 

d. To verify operation of the computer control and re t ic le  dimmer assembly. 

e. To verify dynamic operation of each Gimbal stabilization loop. 

f .  To verify operation of each Gimbal torquing loop. 

gr To verify proper operation of turn-on and shutdown procedures. 

h. To verify that  the G and N subsystem i s  operationally ready t o  support 
further vehicle integrated testing. 

i. To verify all s t m i  and response between ACE-SIC and G and N subsystem. 

j. To verify proper operation of the LGC a t  high and low operating levels of 
the LGC +4 and +14 MC power supplies. 

k. To verj.fy PIPA and IRIG operation during IMU operational tes t .  

1. To v e r i o  IM[J CDU moding, CMJ repeating accuracy, CDU command accuracy, 
CDU command rate ,  and FDAI l inear i ty  tes t .  

m. To verify signal conditioning assernbly/~CM interface. 

. n. To obtain and verify I R I G  scale factor error for  each IRIG.  

o. To obtain and verif'y PIPA bias and scale factor error for  each PIPA. 

p. To obtain andverify stable member normal bias d r i f t s  about the input 
axes of the IRIG1s (NBDX, NBDY, ~ S D Z ) .  

q. To obtain and verify stable member acceleration sensitive d r i f t s  about 
the input axes of the IRIG1s due to acceleration along the spin refer- 
ence axes (PDSRAX, ADSRAY, ADSRAZ). 



Test Objectives : ( ~ o n t  ) 

r. To obtain and verify stable member acceleref ion sensitive d r i f t s  about the 
the input axes of the IRIG9s.due t o  acceleration along the input axes 
(ADWC, ADIAY, ADIAZ) . 

s. To determine aximuth and elevation measurement of the AOT three LOS ' s by 
means of optical targets. Calculation of the angles between the LOS1s 
and verification by LGC computation using AOT optical sighting data. 

t. To determine the ab i l i ty  of the G&N system t o  align the strnih member 
2erence t o  a pre-determined orientation with respect t o  an earth re- 

coordinate frame, based on optical sightir~gs. 

Min Vehicle Configuration: 

Ascent ~ t a ~ e / ~ e e c e n t  Stage 

Location: 

Integrated Workstand, Plant 5 

Hazardous Operation: 

Not applicable. 

Equipment Under Test : 

Iner t ia l  Measurement Unit (IMIJ) 

Id1 Guidance Computer (LGc) 

Coupling Data Unit (CMT) 

Power and SERVO Assembly (PSA) 

Computer Control Reticle Dimmer ASS~(CCRDA) 

Pulse Torque Assembly (PTA) 

, Displays and Keyboard (DSKY) 

Signal Conditioner Assembly (SCA) 

Alignment Optical Telescope (.AOT) 

Navigation Base ( ~ a v  ~ a s e )  

"A" Harness 

"B" Harness 
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Test Description: 

Seq. 01: Call t o  Stations 

Seq. 02: Support Systems Status Verification 

Seq. 03: Preliminary AOT Mechanical Check end Heater Current Test 

a. AOT Mechanical Operation Check 

b. AOT Heater Current Checks 

Seq. 04: IEaJ Standby Power Turn-On - 
a. Appli a t i o n  of IMU Stanaby Power. 

. b. Verification of Portable temperature controller. (PTC) transfer 
of IMT Heater Power to  vehicle power. 

Seq. 05: LGC/DSKY Power Turn-On 

a, Application of WIDSKY power. 

b. Verification of IGC P m r  Supply. 

Seq. 06: LGC Operational Test 

a. DSKY Check 

1. Verification of DSKY capability for  Data Ehtry. 

2. Operational Check of DSKY Status Lights and E l e c t r o l ~ n e f ; c e n t  
Numeric Elements. 

b. LGC Check 

1. I G C  Self Test 

2. Verification of alarms and interrupt programs. 

3. Verification of LGC arithmatic operations, and timing operations. 

Seq. 07: LOC Voltage Margin Test 

a. Ineertion of known voltages Into + ~ V D C  and +14VDc pawer supply 
feedback loape, 

b. Verification of praper IGC operatioa a t  the following canbinations 
of voltage levels, 
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Test Description: ( ~ o n t )  

1. High + 14VDC High + ~ V D C  

4, Low + ~ ~ V D C  High + ~VDC 

Seq, 08: LM Guidance Computer Clock Test 

a. Operational Check of Computer Clock by averaged computated reaangs,  

b. IX;C Clock Test i n  the LGC Standby Mode, 

Seq, 09: Computer Control and Reticle Dinnner Assembly Check 
-- - - -- 

a, Verification of CCRD Capability for  LGC Data EZ~try, 

b. Check of AOT Reticle Dimming Control. 

Seq. 10: Operate Powcr Turn-On Test 

a, Application of IMU Operate Power. 

b, Verification of G&N ACE-S/C Measureme,=ts. 

Seq. 11: Teqerature Control Verification Test 

a. Verification of PIPA'P temperature and stabilization durir;: G80N 
standby and operate mo&~, 

Seq. 12: G&N Parameter Test 

a. Verification a t  ACE-S/C of GBcN measurements, 

b. F'unctional checkout of PIPA pattern selection using PSAAM and 
ACE-SIC Controls. 

c. Verification of G&N High Rate Meas-cs 

Seq. 13: IMU Operational Test - 
a. Verification of proper JW operation by performance of t e s t  program 

which caqutes  values of local  'g' and horizontal earth rate. . 

Seq. 14: PGNS Operational Test 

a. Verifies the I W ,  CDU repeating accuracy, CDU ~rnrmvlnd accuracy, 
CDU command rate ,  FPAI an8 Gasta ccennmds. 



Test Description: (~ont ) 

Seq. 15, 
i6, 17 : IMI Gimbal Friction Test 

a. Determination of MJ G i m b a l  friction levels of the outer, imer and 
middle gimbal by meam of gimbal torquing through positive and 
nwative angles. 

Seq. 18, 
19, 20 : IMU Gimbal Step Response Test 

a. Verification of stabilization loop response of inner, outer and 
middle gimbal by means of step voltage inputs to each servo 
empli  fie r. 

Sea. 21: Verification of Gimbal Friction and S t e ~  Remonse Tests 

Seq. 22: PRT Cage Test 

a. Verification of ll4LJ Cage Switch operation by mans of monitoring 
platform response. 

Seq. 23: IRIG Scale Factor Test 

P-. Torquing of platfolm through predetermined angles. 

b. Computation by U;C of each IRIG scale fact~r error. 

1. Display of scale factor errors on DSKY and at ACE-S/C. 

c. Determination of X, f Y, + Z, I R I G  scale factor errors by 
averaging of Data from a l l  three test runs. 

Seq. 24: RJIU Performance Test 

a. Positioning of platform in various preselected orientations. 

b. Display of kdiv idu l  test results on DSKY and at ACE-S/C. 

c. Calculations cii Data resulting from IMU performence test program 
to o3tain and verify the following IMU parameters: 

1. PRA bias parame5ers. 

2. PIPA Scale Factor Parmeters. 

3. Nolmal Bit r drift parameters (NBDX, NBDY, N ~ D L )  

4. Acceleration sensitive &if% pararmeters, due to acceleration 
along spin reference axes (ADSRAX, ADSRAY, ADSRAZ) 

5. Acceleration sensitive drif% parameters, due to acceleration 
along i w t  exes, (ADIAX, ADX, ADIAZ) 



Test Description: (~ont j 

. d. Camparison of results with last three sets of lab determined 
parameters. 

1. Provision in CCP for performence of two additional runs cf II4I.l 
Performance Test if out of tolerance conditions are shown by 
the comparison. 

Seq. 25 
& 

Seq. 26: IMU Performance Test 

a. Retest No. 1 

b. Retest No. 2 

Seq. 27: Preliminary Positioning and Adjustment of Optical Targets 

e. Calibration Data is inserted into computer for all six detent 
positions. 

b. Position all three theodolites for max AOT field of view. 

1. With dioptometer mount adjusted for max focus. 

2. Azimuth scales set to zero. 

Seq. 28: AOT Arnctional Accuracy 

a. Sighting of optical targets (theodolites) by AOT in three detent 
positions. 

b. Measurement of W S  Azimuth and Elevation angles by optical targets. 

c. Me~sur@mt?nts of IDS shaft and trunnion angles by AOT. 

d. Calculbtion of AOT line of sight angles (X m d  XZ) 

e. X C  computation of AOT line of sight angles. (XI. and X2) using 
AOT shaft and trunnion angle measurements and manufacturer's 
calibration hta. 

f. Comparison of LGC computed M S  (XI., and ~ 2 )  with same angle 
calculated from optical target data. 

Seq. 29: G&N Fine Alignment 

a. Verification of accuracy of command IMU mientation, based on 
optical sighting data. 

1. Determination of XMU present and desired orientation at start 
of alignment test. 
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a: %st Description: ( ~ o n t )  

a. Sighting of optical targets by AOT. 

b. Measurement of true azimuth and elevation of optical targets. 

c. Measurement of optical target shafi and trunnion angles by 
AOT 

d. Entry into LGC of: 

1. IMU stable member azimuth 

2. Site Latitude 

3. True azimuth and elevation of optical targets 

4. AOT detent code and s tar  code 

5. AOT sighting measurements 

2. Fine Alignment 

a. IMU stable member alignment to desired orientation. 

b. Monitoring of gravitational components of horizontal 
PIPA outputs to determine accuracy of alignment. 

c. Repeat of ~ U g m e n t  procedures using another orientation 
i n  which diff'erent PIE%'$ are in the horizontal plane. 

Seq. 30: PGmS Shutdown 

a. Verification of gimbal parking procedure. 

b. Removal of XMJ operate, LGC/DSKY, and IMU standbypuwer. 

c. Verification of transfer of IMU Heater power to PTC. 

Seq. 31: G&N Abbreviated --On 

a. Abbreviated secondary turn-on of the G&N subsystems with only 
necessary verification made of the following: 

1. IMU standby powei turn-on. 

2. UC/DSKY power turn-on. 

3. MJ operate pcrwer turn-on. 

4. Coarse a l i@ to zero. 
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Test Description: ( ~ o n t )  

a. Ihe tran~fer  of GBdJ system from the operate t o  standby mode, for 
support uf related OCP. 

Se+ 33: %de t o  GYaN Cperate 

a. Enables ck'- G&N system to t ranafer from standby back to an operate 
mode t o  3u-or-t related OCP. 
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Test Title: 

LM Combined Subsystem Pre-FF4T Test - Prupulsion 
Sub sys tem: 

Prapulsion (PROP) 

Pest Objectives: Test NO? 1 

To provide an end-to-end check or channel identification of electrical paths 
associated with pressure transducers, temperature transducers, and valve 
position indicators of the Descent and Ascent Propulsion Subsystems. 

Test No. 2 

To verify performance of the Descent Propellant Quantity Gaging System Control 
Unit. 

To verify D/C PQGS Control Unit Telemetry Outputs and cabling interfaces with 
ACE-SIC. 

To verify D/S PQGS Sensor Circuitry. 

To verify operation of the D/S P&GS (~uantity micator) cabin displey. 

To veria operation of the Ascent and Descent Engine Propellant low level 
sensors under empty tank conditions via ACE-SIC Telemetry Dawnlink. 

Test No. 3 

To verify the Functional Operation and leakage integrity of the Descent 
Engine at low pressure. 

To ascertain that the propellant feed section and descent engine propellant 
passages do not have any restrictions. 

To verify the proper operation of the thermal relief capability of the engine 
pre-valves and check internal leakage of the valves. 

. To provide an end-to-end check or Channel I.D. of electrical paths associated 
with the Descent Engine Instrumentation, 

Vehicle Configuration: 

Ascent and Descent Mated 

Location: 
hi 
$' . Integrated Workstand, Plant 5 
h 

Hazardous Operation: 

Pneumatic Pressures up to 200 PSIG 
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Equipment Under Test: 

Ascent Fuel Propellant Section 

Ascent Oxid Propellant Section 

Descent -el Propellant Section 

Descent Oxid Prapellant Section 

Ascent Helium Supply Section 

Descent Helium Supply Section 

PQGS Control Unit 

Sensing Probes (4 D/S and 2 A/S) 

Display Meter 

Propellant Shut-Off Valves, A, B, C & D 

Solenoid Valves A, B, C & D 

Fuel Pre-Valves (2) 

Test Description: 

Seq. 01: - Call fo Station - 
Seq. 02: Ascent Propulsion Transducer Ambient Check and Valve Position 

Indicator Channel I. .Dm 

a. Verification of the functional operation and Channel I.D. of the 
individual Ascent He Reg 1 ancl Ascent He Reg. 2 Solenoid Latching 
Valves during cycling by: 

1. Actuating solenoids by Ascent He Reg. switches . 
(Para. 4.2.2.9.1 (b) ) 

2. Verification of proper cabin flag displays. (para. 4.2.2.9.1 
(8) and (b)) ' 

3. Verification of proper ACE displays. (para. 4.2.2.12.2.1(b)) 

b. Recording of APS pressure and temp. transducers at their 
associated ACE displays. 

1. Verification that transducers ambient readouts are within the 
end-to-end ACE tolerances. (Para. 4.2.2.12.3.1(9)) 

c. Recording of APS pressure and temp. transducers at their 
associated Cabin displays. 
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Test Description: (~ont) 
('J 

1. Verification that transducers auibient readouts are within the 
end-to-end cabin display toi.erances. (Para. 4.2.2.9.1 (a)) 

Seq. 03: APS Helium Tank No. 1 Transducer Channel ID at, 215 PSIA 

a. Recording of ambient readouts of Helium Tank No. i Temperature 
Transducers by: 

1. 'Verification of proper ACE end-to-.end display tolerances. 
(Para. 4.2.2.12.2.1(b)) 

2. Operation of 'Helium Mon' select switch and verification of 
proper cabin display end-to-end tolerances (para. 4.2.2. y .1 
(8) and (b)) 

b. Verification of Helium Tank No. 1 Pressure Transducers Channel 1.9. 
by: 

1. Application of known gaseous nitrogen stimuli (215 PsIA) to 
Helium Tank No. 1 Pressure Transducer only. 

2. Verification of known He Tank No. 1 Press Transducer output on 
the proper ACE displays. (Para. 4.2.2.12.2.1 (b)) 

3. Operation of the 'Helium Mon' select switch and verification of 
the knawn He Tank No. 1 Press. Transducer press on the proper 
cabin displays. (Para. 4.2.2.12.2.1 (b)) 

c. Venting, of 'He Tank No. 1' to blanket pressure and Channel ID of 
Tank No. 1 Temp. Transducer by: 

1. Recording of temp. transducer decrease on proper ACE display. 
(Para. 4.2.2.12.2.1(b)) 

2. Operation of 'Helium Mon' selector switch and recording of temp. 
decrease on proper cabin display. (para. 4.2.2.9.1(a) & (b)) 

Seq. 04: APS Helium Tank No. 2 Transducer Channel I.D. at 215 PSIA 

a. Recording of mibient readouts of Helium ~anlc'~o. 2 Temperature 
Transducer by: ' 

1. Veriflcation of pro er ACE end-to-end display tolerances. 
(para. 4.2.2.12.2.1 7 b)) 

2. Operation of 'Helium Mon' select switch and verificatior. of 
proper cabin display end-to-end tolerances. (para. 4.2.2.9. i (a) 
and (b)) 

L) 
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Test Description: (~ont) 

b, Verification of Hslium Tank No. 2 Press. Transducers Channel I.D. 
by: 

1. Application of known gaseous nitrogen stimuli (215 PsIA) t o  
Helium Tank No. 2 Press. Transducer only. 

2. Verification of known 'He Tank No, 2 Press. Transducer' output 
on the proper ACE displays, (para. 4.2.2,l2.2.1(b)) 

3. Operation of the 'Helium Mon' select switch e.ad verification of 
the known 'He Tank No. 2 Press. Transducer' press on the proper 
cabin displays. (para. 4.2.2.9.1 (a) & (b) 

c. Venting of 'He Tank No. 2' to blanket pressure and channel ID of 
tank No. 1 Temp Transducers b,. 

1. Recording of Temp. Transducer decrease on proper ACE display 
(para. 4.2.2.12.2.l(b)) 

2. Operation of 'Helium Mon' selector swj.tck and A-ecording of temp, 
decrease on proper cabin display. (pars, 4.2.2.9.1 (a) & (b) 

Seq. 05: APS He Reg Outlet Manifold Transducer End-to-End Check at 65 PSIA 

a. Verification of APS He Reg Outlet Manifold Jransducers End-to-End 
by: 

1. Application of known gaseous nitrogen stimuli (65 PSU) to 
He Outlet Manifold transducers only. 

/ 

2. Verification of He Reg Outlet Manifold transducers outputs on 
the proper ACE displays. (Para. 4.2.2.12.2.1(b)) 

Seq. 6: APS Fuel Section Transducer End-to-End Check at 65 PSIA 

a. Verification of APS m e 1  Tank Bulk Yeq Transdccer Ambient readout 
by: 

1. Recording of proper ACE End-to-End display tolerances. 
(Para. 4.2.2.l2.2.1(b)) 

2. Operation of Prop ~emp/~ress Man Sw. and verification of roper 
cabin displays end-to-end tolerances. (para. 4.2.2.9.1 (a and 
(b) 

P 
b. Verification of APS Fuel Tank Ullage Press and Fuel Is01 Valve Inlet 

Press Transducers and Fuel Tank Transducer end-to-end checks by: 

1. Application of known gaseous nitrogen stimuli (65 PSIA) to Fuel 
Section transducers only. 
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2. Verification of a temp. increase on tank temp. transducers 
output a t  : 

a, ACE Display (Para. 4.2.2.12.2.1(b)) 

b. Cabin Meter (para. 4.2.2.9.1(a)) 

3. Verification of known fuel is01 --qlve in le t  press. transducer 
output i n  proper ACE dispkys. (para. 4.2.2.12.2.1(b)) 

4. Verification of the known Fuel Tank Ullage Press Transducer 
on the proper cabin meter displays. (para. 4.2.2.12.2.1 

c. Venting of Fuel Section t o  blanket press. 

Seq. 07: APS Oxid Section Transducer End t o  End Check a t  65 PSIA 

a. Verification of APS Oxid Tank Bulk Temp Transducer readout by: 

1. Recording of proger ACE end t o  end display tolerances 
(para. 4.2.2.12.2.1 (b)) 

2. Operation of Prop ~emp/~ress .  Man Switch and verification of 
proper cabin display end t o  end tolerances (para, 4.2.2.9.1 (a) 
a d  (b)) 

b. Verification of APS Oxid Tank Ullage press and Fuel Is01 Valve 
Inlet  Pressure Transducers and Fuel Tank Temperature Transducer 
end t o  end checks by: 

1. Application of known gaseous nitrogen stimuli (65 PSIA) t o  Oxid 
section transducers only. 

2. Verification of a temperature increase on tank t eqe ra tu re  
transducer output at: 

a. ACE Display (para. 4.2.2.12.2.1 (b)) 

b, Cabin Meter (para. 4.2.2.9.1 (a)) 

3, Verification of known Oxid Isolation Valve In le t  Pressure 
Transducer Output i n  proper ACE displays (para. 4.2.2.12.2.1 
(b)) 

4. Verification of the known Oxid Tank Uiiage Press Transducer 
output on the proper cabin meter displays (para 4.2.2,12.2.1(b)) 

c. Venting of Oxid Section t o  blanket pressure 
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Seq. 08: Descent Pm ulsion Transducer Ambient Check and Valve Position 
d a n n e l  

a. Verification of the Wctional operations and chianel ID of 
individual Descent Propulsion Solenoid Latchirrg, Valves during 
cycling by: 

1. Actuation of solenoids by Des. He Reg. 1 and 2 switches and 
Des. Propul - Fuel Vent and Oxid Vent Switches (~ara.4.2.2.9.1 
(b)) 

2. Verification of proper cabin flag displays (~ara.4.2.2.9.1 (a)) 

3. Verification of proper ACE displays (para. 5.2.2.12.2.1 (b)) 

b. Recording of all Des. press and temp transducers and vaive mid- 
position indicators at their associated ACE displays. 

1. Verification that transducer ambient readouts are within the 
end-to-end ACE tolerances. (para. 4.2.2.12.3.1 (a)) 

c. Operation of Helium Mon Select and Propellant Aq/~ress Mon 
Switchen and recording of all Des. Press and temperature transducers 
at their associated cabin displays (para. 4.2.2.9.1 (a) and (I)) 

1. Verification that transducer ambient readouts are within the 
end to end cabin display tolerances (para. 4.2.2.12.3.1 (a)) 

Seq. 09: Supercriticd. Helium Tank Transducer Check at U5 PSI2 

a. Verification of the Functional Operation of the Helium Tank 
Transducer by: 

1. Application of known gaseous nitrogen stimuli (115 PsIA) to the 
Supercritical tank transducers only. 

2. Recording of known SHe Supply Tad Press Transducer output n? the 
proper ACE displays (para. 4.2.2.12.2.1 (b)) 

3. Operation of 'Helium Mon' select switch and recording of the 
known Supercritical Press Transducer Output on the proper cabin 
display (para. 4.2.2.12.2.1 (b)) 

b, Venting of Srryercritical He Tank to blanket pressure 

Seq. 10: Ambient Helium Storage Tank Transducer Channel ID at 115 PSIA 

a. Verification of the functional operation and channel ID of the 
ambient Helium Storage Tank Transducers only: 
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1. Application of known gaseous nitrogen stimuli (115 PsIA) to  the 
Ambient He Storage Press. transducer only. 

2. ?,eco;.ding of the Amb. He Storage Tank Press transducer output on 
the proper ACE display. (para. 4.2.2.12.2.1 ( 3 ) )  

3. Operation of the 'Helium Monl select switch arid recording of the 
known Amb, He Storage Tank Press Transducer output on the proper 
cabin displays (para. 4.2.2.9.1 (a) and (b)) 

be Venting of Ambient He Storage Tank t o  Blanket Pressure. 

Seq. 11: 2PS Helium Regulator Output Manifold -, Transducer End t o  End check - 
a t  65 RIA. 

' 

a. Verification of the f'unctional operation ~ n d  end t o  end check of the 
Helium Reg Outlet Manifold Pressure Transducer individually by: 

1. A-lication of a known gaseous nitrogen stimuli (65 PsIA) t o  
the two (2) He Reg. Outlet Manifold Pressure Transducers only. 

2. Recording of the two (2) knc>wn He Reg. Outlet Pressurd Manifold 
Transducer outputs on the i r  proper ACE displays 
(Para. 4.2.2.12.2.1 (b)) 

b. Venting of the entire He Menifrjld t o  blanket presawe. 

Seq. 12: DPS me1 Section Transducers E.Q~ to  End check or channel ID a t  65 
IA - 

a. Verification of functioned operation end channel ID of the Fuel 
Tank Bulk Temperature Transducers only by: 

1. Recording of the h e 1  tank 1 and 2 temperature transducers 
ambient outputs on the i r  proper ACE dlsplrty (~ara.4,2~2.12.2.l(b)) 

2, Operation ~f the 'Propellent ~emp/pres~ Mon' switch i n  Des. 1 
aad Des. 2 positions and recording of temperature transducers 
ambleat outputs on the pro r cabin m t e r  display 
(para. 4.2.8.9.1 (a) 4h ( b ) r  

3, Application of Heat t o  Fuel Tsnk #1 Temp transducer only. 

4. Verification of tanrp increaee st Tank #I transducer only at; , 

proper ACE birrplaya (para 4.2.2.12.2.1 (b)) 

5. Operation of ~ w / ~ r e s s  Mon Switch and verification of temp 
increase a t  tank #l Cabin meter dlaplay only (~era,4.2.2,9.l(b)) 

6. Application o f  Heat to Fuel Tank  #2 traasducer only 
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7. Verification of temp increase a t  Tank #2 transducer only a t  
Tank #2 transducer onl a t  proper ACE display 
(para. 4.2.2.12.2.1 (b 3 ) 

8. Operation of ~emp/~ress  Mon Switch and verification of temp 
increase a t  Tank #2 cabin meter display only (Para.4.2.2.9.1 (b)) 

b. Verification of the functional operation anC! end t o  end check of the 
Eng Fuel Interface Press Transducer and Fuel Tank #1 Ullage Pressure 
Transducer a t  65 PSIA by: 

1. Application of a k n m  gaseous nitrogen stimuli (65 R I A )  t o  the 
Fuel Tank $1 Ullage and Engine Fuel Interface press, transducers. 

2. Recording of the known Engine Fuel Interfece Pressure Transducer 
output on the proper ACE display (~ara.4.2.2.12.2.1 :b); 

3. Operation of the ~ e m p l ~ r e s s  Mon Switch i n  the Des 1 and Des 2 
positions and recording of the known fuel  t a d  #1 ullage pressure 
transducer output on the roper cabin display 
(para. 4.2.2.9.1 (a and b 7 ) 

c. Venting of DPS fuel manifold to blanket pressure. 

Seq. 13: DPS Oxidizer Section Trar~sducer - h d  . t o  End or Chemel ID Transducer 
Check RCJ 65 RIA 

a, Verification of the functional operation and channel ID of the OxiC! 
Tank B u l k  Temp Trarrsducers only by: 

1. Recorfing of the Oxid Tank #1 and ,#2 temperature transducers 
ambient outputs on the i r  proper ACE disp1a.y~ (~ara.4.2.2.12.2.1 
(b) 

2. Operation of the 'Propellant ~emplpress Mon' switch i n  Pse 1 and 
Des 2 positions and recording of Oxid Teap Transducers ambient 
outputs on the proper cabin meter displays (Pare .4.2.2.9.1 (a) 
and (b) 

3. Appl:.cation of neat t o  Oxid tank #1 temp transducr r. only. 

4. Veri~':.cstion of temp increase a t  tank #1 transducer only at 
proger ACE display (para. 4.2.2.12.2.1 (b)) 

5. Operation of ' ~ q / ~ r e s s  monitor' switch and verification of 
t e q  increase a t  tank #l cabir: meter display only 
(Para. 4.2.2.5.1 (b)) 

6. Application of heat t o  oxid tank #2 transducer only. 

7. Verification of teqp increase a t  Tank #2 tramducer only a t  
proper ACE display (Para. 4.2.2.12.2.1 (b)) 
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8. Operation of ~enrp/~ress Mon switch and verification . ~ f  temper- 
ature increase a t  tank #2 cabin m t e r  display onQv 
(para. 4.2.2.9.1 (b)) 

b. Verification of the f'unctional operation and end to  end check cf 
the Engine Oxid Interface Press Transducer and Oxid Tank #l Ullage 
Pressure Transducer a t  65 PSIA by 

1. A~plication of a known gaseous nitrogen stimuli (65 PsIA) t o  *he 
Oxid Tank #l Ullage and Oxid Interface pressure transducers. 

2. Recording of the known Engine Oxld Iaterface Pressure Trans- 
ducer output on the proper ACE display (para. 4.2.2.12.2.1 (b)) 

3. Operation of the Ternp/~i-ess MOL switch i n  the Des 1 and Des 2 
positions and recording of the oxid tank #1 UU8ge pressuz  
transducer output on the pro e r  cabin display 
( ~ a r a .  4.2.2.9.1 (a) &-id (b)y 

c. V a t . -  of the DPS Oxid manifolds t o  blanket pressure. 

Sea. 14: Securing After T s s t  No. 1 

Seq. 15: Propellant Qaantitg Gaging ~ystem/~evel  Verification 

a. Verificatioll I.;: the performance of the PQGS Control U n i t  by: 

1. Appiication of known values of voltage stimuli (0-5 VDC) to 
individual sensor channels of the Fuel Tanks No. 1 and No. 2 
and Oxid Tanks No. 1 and No. 2 ( ~ o t e  - the resultant 
measurements a x  converted within the FQGS into percent values 
of quantiiiy from zero (O&) t o  maximum 97%) 
(para. 4.2.2.8.3.3 (n) (a)) 

2. Recording of the known measurement outputs for each set  of stimuli 
voltage level  or. the proper ACE displays. (para. 4.2.2.12.2.1 (b)) 

3. Operation of the "PRPLNT QTY MIN" switch in  the Des. 1. and Des. 
2 positions individually and verification of Imm proper Ox 
and Fuel Qty Cabin Displays. (pare. 4.2.2.9.1 (a) & (b)) 

Seq. 16: P&GS Sensor Test Dry 

a. Verification of the PQGS Dry Sensor Test by: 

1. Awlication of a k n m  voltage stimuli (contact closure) t o  the 
control unit  (w) (para. 4.2.2.8.3.3 (n) (bl)) 
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2. Recording of the outputs of the Ox and Fuel quan:ity sensors 
on the pmper ACE Displays. (para. 4.2.2.12.2.1 (b)) 

3. Operation of the 'PfiPLIJ'I' QTY IUDN' switch i n  the Des. 2 and Des. 1 
positions and recording of the Ox el;A Fuel sensor outpxts on 
cabin displays. (para. 4.2.2.9.1 (a) (b) ) 

4. Comparison of Cvhe recorded dry sensor measurements t o  the data 
supplied by the vendor. (para. 4.2.2.8.3.3 n b 2 & 3) 

Seq. 1'7: D/S arid A/s Propellant Liquid Level Low 

a. Verification of the DPS Prop Liquid Low Level sensor under empty 
tank conditions by: (para. 4.2.2.8.3.3 n (c))  

1. Application of vehicle power t o  the l a w  leve l  sensor. 

2. Recording of the Prop Lqd Level Low sensor warning indications 
a t  the pmper ACE display. (para. 4.2.2.12.2.1 (b)) 

3. Removal. of vehicle power by opening CB Propul-PQGS and recording 
the removal of the Low Level warnirg indications a t  ACE displays. 
(para. 4.2.2.12.2.1 (b)) 

b. Verification of the APS Fuel and Ox Tank Low Level sensors under 
empty tsnk conditions by: 

1. Recording of the APS &el and Ox tank low level  warning 
indications on the  proper ACE displays. (para. 4.2.2.12.2.1 (b) ) 

2. R e m o v a l  of conditioning power t o  the APS low level sensors by 
operation of the ' Inst-Sig Sellsort CB and recording the removal 
of the low level warning indications a t  ACE displays. 
(para. 4.2.2.12.2.1 (b)) 

Seq. 18: PQGS l?uel/~xid Quantity Tank 

a. Re-verification of the DPS PQGS F'uel/oxid " Quantity Sensors by: 

1. Application of a kn3m value ( 1  v0i.t) of ~ l t a g e  stimuli t o  
ind iv i5~a l  sensor channels cf the fuel  tanks No. 1 and Nc. 2 and 
Oxid tanks No. 1 and No. 2 (para. 4.2.2.8.3.3 (n) (a)) 

2. Recording of the known l iquid level sensor outputs on the proper 
ACE displays. (para. 4.2.2.12.2.1 (b)) 

3. Operation of the 'PRPLNT QTY M3N1 Sw i n  the Des. 1 and Des. 2 
positions and recording of known Fuel and Oxid sensor outputs 
on cabin displays. (para. 4.2.2.9.1 (a)(b)) 
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Test Des2ription: ( ~ o n t )  e, 
be Channel ID of the No. 1 T~nk Fuel and Oxid sensors versus the No. 2 

sensors by: 

1. Application of known stimuli t o  No, 2 Tank sensor probes only. 

2. Recording of the No. l a n d  2 Tank Qty Sensor outputs on the 
proper ACE displays and recording of No, ?, Tank Fuel and Oxid 
Qty Sensor r-mining unchanged from item 1 3bove. 
(para. 4.2.2.12.2.1 (b)) 

3. Operation of "Prplnt Qty Mon" switch and recording of the known 
Tank No. 1 Oxid and Fuel sensor outputs on the proper cabin 
displays. (para. 4.2.2.9.1 (a)(b)) 

4. Reversal of the known voltage stimuli t o  Tanks No. 1 & 2. 

5. Recording of the complete known reversal of the sensor outputs 
between Tanks No. 1 and 2 on the proper ACF displays. 
(para. 4.2.2.12.2.1 (b)) 

6. Operation of the "Prplnt Qty Mon" switch i n  Des. 1 & Des. 2 
and recording o f t h e  individual known sensor outputs on the 
proper cabin displays. (para. 4.2.2.9.1 b) 

c. Removal of vehicle power and GSE stimuli fromthe DPS PQGS Control 
Unit. 

Seq. 19: Engine Solenoid Valve Leakage Check and Engine Pre-Valve Thermal 
Relief Check 

a. Leakage rate  thru each of the 4 DPS Engine Solenoid Valves a re  
checked by: (Para. 4.2.2.8.3.7 (a)) 

1, Application of 200 PSIG gaseous N2 pressure upstream of the 
valves. 

2. Verification of constant blanket pressure i n  DPS upstream of 
Propellent Shut-Off valves via ACE displays. 

3. Measurement of GN2 leakage rate of each individual solenclia a t  
each solenoid drain using volumetric leak detector. 

b. Pre-Valve The& Relief Pressure checked by: 

1. Venting of upstream side of Fuel Pre-Valves t o  0 PSIG. 

2. Application of 200 PSIG GN2 t o  downstream side of both 
Pre-valves. 

3. Monitoring of GSE pressure gage i n  dawnstream side of Pre- 
valve circuit  un t i l  stabilization occurs. This i s  pre-valve 
thermal rel ief  cracking pressure. 
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c. Venting and removal of all GSE pressure sources from DPS. 

a. Verification of internal leakage rates of the DPS Pre-Valves at 
50 PSIG by: 

. 1. Application of a known gaseous N2 pressure (50 psig) to the 
DPS Fuel and Oxid sections resulting in 50 psig upstream of 
the Pre-valves . 

2. Recording of k n m  Fuel & Oxid Engine Interface Pressure trans- 
ducer outputs at ACE displays, 

3. Application of a GSE Leak Displacement meter at the Pre-Valve 
Test Port and measurement of internal leakage thru Pre-valves. 

.L b. Verification of Propellant Shut-Off Valves A & B Cracking and 
EUI Open Pressure Engine Bluwduwn and Channel ID of Shut off 
valve A & B Mismatch signals by: 

1. Gradual application of a gaseous N2 pressure stimulus to the 
"B" actuator of the "seriesf' shutoff valves actuators. 

2. Recording of "B" Shut-Off valve cracking pressure (at first 
indication of "S/O Vlv A/B" mismatch signal actuation at ACE 
display) 

3. Continued application of GN2 pressure to the "Bff actuator for 
A.111 position. 

4. Application of GN;! pressure to the "A" actuator of the "series" 
shutoff valve actuatdrs . 

5. Verification of "A" shutoff valves full open by removal of 
"S/O Vlv A/B" mismatch signal at ACE. 

6. Verification of A & B Shut-off valves full open by "Blowdown" 
GN2 flow thru the descent engine. 

7. Cessation of "Blowdown" at a predetermined Prop Tank Pressure 
(as displayed at ACE) by venting the SOV 'A' actuator. 

8. Verification that only "S/O VIV A/B" mismatch signal appears 
at ACE. 

9. Application of GN2 pressure to "A" shutof'f actuator. 

10. Verification of A shutoff "At31 open" by remmal of "S/O Vlv 
A!?" Mismatch signal at ACE. 



a. Test Description: ( ~ o n t )  
- 

11. Measurement of the f'ully open actuated pressure i n  ' in.  H20t 
GSE gage. 

12. Removal of "B" shutoff valve actuator pressure and shutoff valve 
B closure. 

13. Verification of "S/O Vlv A/B" mismatch on indication a t  ACE. 

14. Application of GN2 pressure t o  "B" shutoff actuator. 

15. Verification of "B" shutoff "f'ull open" by removal of "S/O Vlv 
A/B" mismatch signal a t  ACE. 

16. Measurement of the "fblly open" actuator pressure i n  "in. H20" 
on GSE gage. 

17. Venting of A & B shutoff valves actuators. 

18. Verification "S/O Vlv A/B" mismatch signal remain off indicating 
shutoff A & B closed. 

19. Gradual application of a GN2 pressure stimulus t o  the "A" 
actuator of the series shutoff valves actuators. 

20. Recording of the "A" shutoff valve cracking press. (a t  f i r s t  
indication "S/O Vlv A/B" mismatch on signal a t  ACE) 

21. Venting of "A" shutoff actuator and closuze of "A" shutoff 
valve. 

c. Verification of propellant shutoff valves C & D cracking and rull 
open pressures; engine blowdown and channel I D  of shutoff valve 
C & D mismatch signals by: 

1. Reapplication of a known GN2 pressure (50 psig) t o  the DPS 
F'uel and Oxid sections. 

2. Recording of the known Fuel & Oxid m i n e  Interface Pressure 
transducer outputs a t  ACE displays. 

3. Repeat of same procedural steps of item 2a thru 2u, except 
substitute valve C for  B operations, and valve D for  A 
operations. 

Seq. 21: Propellant B a l l  Valve Internal Leak Check (50 PSIG) 

a. Measurement of c~mbined gross internal leakage of fue l  and oxid 
shutoff b a l l  valves. (A + B + C + D) by: 

1. Application of 50 PSIG GN2 pressure a t  the upstream ox and 
fuel (balls)  s h u t ~ f f s .  



Teat Descriptiop: (~ont) 

2. Verification of the fhel and oxid engine interface pressures 
via ACE displays. 

3. Measurement of total leakage thru f'uel and oxid ball valves A, 
B, C and D at the descent engine throat plug with a GSE Leak 
Displacement Meter. 

b. Measurement of the ccanbined gross internal leakage of oxid. shutoff 
ball valves ( A + B + C + C) by: 

1. Venting of GN2 pressure at fuel ball valves to ambient pressure. 

2. Measurement of leakage rate thru oxid ball valves A, B, C & D at 
the descent engine throat plug w i t h  a GSE Leak Displacement 
Meter. 

3. Subtraction of the oxid valves A, B, C & D gross leakage rate 
fromthe f'uel and oxid valves A, B, C & D gross leakage rate 
determines the fuel valves A, B, C & I2 gross leakage rate. 

c. Measurement of leakage rate of oxid valves B and C only by: 

1. Anlication of 200 psig GN2 at the A & D shutoff valve actuators; 
opening ball valves A & D actuators. 

2. Measurement of leakage rate of oxid valves B and C at the throat -\ 

plug leakage port with the GSE Leak Displacement Meter. y 

d. Measurement of leakage rate of fuel/oxiri valves B & C by: 

1. Application of 50 psig GN2 pressure at the upstream f'uel (5alls) 
shutoffs . 

2. Measurement of leakage rate of fiel/oxid ball valves B & C at 
the throat plug leakage port with GSE Leak Displacement Meter. 

3. Subtraction of the oxid valves b & C leahage rate from the fuel 
and oxid valves B & C leakage rate determines the fuel valves 
B & C leakage rate. 

e. Measurement of leakage rate of fuel/oxid valves A & D by: 

1. Application of 200 psig GN2 at the downstream test ports of the 
solenoid valves B & C actuator opening ba l l  valves B & C. 

2. Measurement of leakage rate of fitel/oxid ba l l  valves A & D 
at the throat plug leakage port wlth the GSE leak displacement 
meter. 

3. Vezlking of oxid tanks to ambient pressure. 
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c. f .  Measurement of leakage rate of fuel ba l l  valves A & D only by: 

1. Measurement of leakage rate  of b a l l  valves A & D a t  the throat 
plug leakage port with the GSE Leak Displacement Meter. 

2. Subtraction of the fuel valves A & D leakage rate  from the fuel  
arid oxid valves A & D leakage rate  determines the oxid valves 
A & D leakage rate. 

3. Venting of fuel tanks t o  pad pressure. 

4. Application of GN2 pad pressure t o  the oxid propellant section. 

5. Vent downstream solenoid t e s t  valves. 

g. Verification ~f the functional gperation of the Engine Chamber 
Pressure Transducer by: 

1. Application of 25 psig GN2 pressure i n  the engine chaniber. 

2. Verification of the engine chamber pressure i n  psia via ACE 
displays. 

3. Operation of cabin CB 'EZT DISP-THRUSTf 

4, Recording of chamber t h r ~ s t  on proper cabin displays. 

5.  Verification of the redundant engine chamber pressure i n  
psia via  ACE displays. 

Seq. 22: Securing After Test No. 3 
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Test Title: 

I&! Combined Subsystem Pre-FEAT Test - COMM 

Subsys term: 

Communications 

Test Objective: 

Verification of basic S-Band and VHF C o ~ c a t i o n  modes of operation. 

Verification of voice performance. 

Min. Vehicle Configuration: 

Ascent Stage 

Locat ion: 

Integrated Workstand, Plant 5 - CEF 

Hazardous Operat ion: 

S-Band SteeraSle Antenna Radiation. 

Equipment Under Test : 

Signal Processor Assy 

VHF Transceiver 

S-Band Transceivers 

S-Band Puwer Amplifiers 

S-Band Steerable Ant. (SBSA) 

Data Storage Electronic Assy (DSEA) 

Test Description: 

Seq. 01: C a l l  t o  Stations 

Seq. 02: Commications Turn-On 

a. Specific c ircui t  breaker actuation 

Seq. 03: S-Band Steerable Antenna 

Manwl Tracking Capability Test 

a. Verification of pitch and yaw synchro controls, angle readouts, mode 
select switch positions. (para. 4.2.2.ll.1.6.4 b l  t o  5) 

6 
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Seq. 04: MTC and BIO Voltage Test. 

a. Verification of mike and BIO power supplies to CDR position. 

1. When BU and normal positions of switch are used on both LMP and 
CDR Panels. (para. 4.2.2.11.1.3 ab) 

Seq. 05: ICS Test - CDR to LMP 
a. Verification of no output at the CTR when CDR ICS T/R switch is or'f. 

(para. 4.2.2.ll.1.2 b) 

b. 1. Verification of audio level between 14 DBM and 20 DBM into CDR 
600 OHM headset for any position of mode switch. 

2. Verification cf NLT 30 DB signal to noise ratio. 

3. Verification of NLT 32 DB ICS volume control range 

4, Verification of NLT 30 DB master volume control range 
(para, 4.2.2.11.1.2 f) 

c. Verification of audio levels and signal to noise measurements as in 
part b, for both CDR and LMP  normal/^^ switches in BU position. 
(Para. 4.2.2.ll.1.2 g) 

Seq. 06: LMP ICS and Master Volume Control Attenuation Test 

a. 1. Verification of audio level from 14 DBM to 20 DBM into LMP 
600 OHM headset for any position of mode switch. 

2. Verification of NLT 30 DB signal to noise ratio. 

3. Verification of NLT 32 DB ICS volume control range 

4. Verification of NLT 30 DB master volume control range 
(para, 4.2.2.ll.1.2 f) 

Seq. 07: VOX Sensitivity Test CDR 

a. Verification of ICS sensitivit for max setting of MX sensitivity 
control, (para. 4.2.2.U..1.2 a 3 

b, Verification o f  ICS ssnsitivit for min setting of VOX sensitivity 
control. (Para. 4.2.2.11.1.2 c 3 

Seq, 08: ICS Test-LMP to CDR 

a. Verification of 14 to 20 DBPvI in CnR headset for input a.b LMP mike, 
(Para. 4.2.2.U.1.2 f) 
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Test Description: ( ~ o n t  ) 

b. Measurement and calculation of signal ulse noise t o  noise for 
CDR ICS channel. (para. 4.2.2.ll.1.2 f p  

c. Verification of signal loss in  CDR headset when ICS T/R Switch 
i s  i n  off position. (Para. 4.2.2.ll.1.2 b) 

dm Verification of signal i n  O R  headset when VOX switch is i n  ICS 
position. (para, 4.2.2.ll.1.2 d) 

em Verification of BU control of LMP PTT f'unct.ion. 
(para, 4.2.2.11.1.2 g) 

Seq. 09: CDR ICS ant2 Master Volume Control Attenuation Test 

a. 1. Verification of audio level fmm 14 DBM t o  20 DB51 into CDR 
600 OHM headset for any position of mode switch, 

2. Verificaticn of NLT 30 DB signal t o  noise ratio. 

3. Verification of ILT 32 Dl3 ICS volume control range 

4. Verifica*isi of NLT 30 DB master volume c m t r o l  range 
( ~ a r a .  4.2.2.ll.1.2 f )  

Seq. 10: VOX Sensitivity Test LMP 

As i n  Sequence 07 using Il@ panel switch path. 

Seq. 11: Sensitivity Test VHF B/W H B T  

a. Verification of NMT 2.8 microvolt VHF B signal producing a NLT 
10 DB sigaal t o  noise ra t io  a t  LMP headset. 
(para. 4.2.2.11.1.4.2 b) 

Seq. 12: Squelch Test - VHF B RCVR/LMP HDST 

a. Verification of -77.6 DBM - HFB signal producing a maximum 
squelchable signal. (para. 4.2.2.ll.1.4.2 a)  

Seq. 13: Volume Control Test VHF B 

a. Verification CDR and LMP dynamic - f o l k  ccmtrol range of NLT 32 DB. 
(Para. 4.2.2.11.1.4.2 a) 

b. Verification of VElF B turn-off when receiver power i e  turned 
off. (para. 4.2.2.11.1.4.2 b) 

Seq, 14: Sensitivity Test VHF A/CDR HDST 

a, Same as Sequence 11 using CDR position and VHF A carr ier  path, 
(para, 4.2.2.ll.4.2 b) 
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Test Description: ( ~ o n t )  

Seq. 15: Squelch Test VIE' A RCVR/CDR HDST 

a. Same as Sequence 12 using CDR position ar,d VHF A carr ier  path. 
(para. 4.2.2.U.1.$.2 b) 

Seq. 16: Volume Control Test WF A 

a. Same as sequence 13 a and 13 b using VHF A carr ier  path, and same 
reference para. 

Seq. 17: Transmitted S+M/N VHF B XMTR/LMP Mike 

a. Verification of downlink VHF B signal to  noise ra t io  of NLT 25 DB 
over LMP mike paths. Also verification of LMP ',?IF B T/R switch 
controlling VHF B carrier. (para. 4.2.2.11.1.4.1 c) 

h. Same as i n  a ,  except for  CDR (mike 2) (para. 4.2.2.11.1.4.1 c) 

Seq. 18: Transmitted S+N/N VHE' A XMTR/CDR Mike 

a. Stme as i n  Sequence 17 a ,  except for VHF A signal carr ier  used. 
(Para. 4.2.2.ll.1.4.1 a)  

b. Same as i n  a ,  above using CDR (mike 2). (para. 4.2.2.11.1.4.1 a) 

Seq. 19: VHF Ranging Test (RTTP-) 

Test t o  be determined l a t e r  

Seq. 20: PLSS Insertion Loss Test 

a. Detednat ion  of insertion loss of VHF B XMTR t o  pre-egress connector. 
(para, 4.2.2.U.1.4.3 d) 

Seq. 21: Freq. ~ e s t / ~ r i .  RCVR (PM) 

a. Ver3.f ication of ACE Station TLld AGC ueasurcrment of NLT 0.5 V. 
Also, verified signal strength mter in  cabin. (para. 4.2.2.llO1.10~ 

b, VelSfi~ation of ACE TLM s t a t i c  phase error of NMT f 3 degrees. 
(para. 4.2.2.U.1.10 b) 

c. Verification of PRI S-Banb power of  between 0.75 and 2.00 watts 
a t  ACE. (para. 1t.2.2.U.1.10 c)  

Seq. 22: Fmq. ~ e s t / ~ e c  RCVR (PM) 

a, Verification of ACE Station AGC measurement of NLT 0,s .alto 
Also, verified signal strerrgth on cabin meter. 
(para. 4.2.2.ll.1.10 a) 



OCP OUTLINE 
OCP-OF-~~OOO-C~?M-IN~ 

Test Description: (Cont) 

b, Veriflcation of ACE TLM Stat ic  Phase error of NMT f 3 degrees. 
(para. 4.2.2.11,1.10 b) 

Seq. 23: Quieting Sensitivity - Pr i  XCtTt CDR HDST 

a. Verification of NLT 20 db. S+N/N output a t  CDR HDST for  a carr ier  
signal of NMT - 103 dbm a$ S-Band Diplexer. Ver ication also,  of 

(para. 4.2.2.U..1.5.1 a)  
NLT 32 db dynamic range of S-Band volume control 

Sea.24: Quieting Sensitivity - SEC XICV;.: LMP HDST 

a, Verification of NLT 20 db. S+N/N output a t  LMP HDST for  R carr ier  
signal of NMT - 103 dbm a t  S-Band Diplexer. Verification also, of 
NLT 32 db dynamic range of S-Band mlume control a t  IMP HDST. 
(Para. 4.2.2.ll.1.5.1 c) 

Seq. 25: S-band Power Ampl. Margin Test PHI XWS/RCVR, PRI Pwr A q l  
-_I...- I 

a. Verification of maintenance of amg, 1ock.wSthin a k 10 percent power 
variation around the nominal primaxy PA cuxrent variation. 
(para. 4.2.2.1~1.6.1) 

Seq. 26: S-Bm5 Powsr Amp1 Margin Test SEC XMTR/RCVR, bEC Pwr Amp1 

a. Verification of soaintenance. of amp. lock w i t h i b  c f 1G percent 
power variation around the no- secondary PA current variation, 
(Para. 4.2.2.ll.1.6.1) 

Seq. 27: DUA Calibration Test 

a. Tie-in of Digital Cammand Test Assy Tes* se t  and calibxation v ia  
up-link S-Band of vehicle Digital Uplink Aasy. (DUA) 

Seq. ?8: Decoding Capability Test 

a. Verification of a 'Valid' uprink massage pi~ducing a "Trarisfer" md  
a 'Invslidl uplink message produciag a "NO ~ransfer" .  This i s  
accompli~hed via S-Band PCM mode. 
(Para. 4.2.2.Il.1.7.2 a) 

b. Verification of a downlink B i t  Error Rate (BEZ) of WC 30 b i t s  i n  
10 million bits.  (Para. 4.2.2.ll,1.7.2 b) 

Seq. 29: DUA 70 KflZ Zfp1in.k Back-Ilk "oice Test end Level 

a, Verification of a CDR HEIT 9f -1 .b +5 dbm on a 70 KEIZ subcarlsier 
via S-Bank uplink. Verb:: cation of ~ A , / ~ o i c e  - Data switch operation 
via  signal loas in of?, ~ - 3 e i t  ion, Verif f cat ion of -cad t o t a l  power 
i e  -90 dbm. (para. 4.:..?.12.:1-5.4) 
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; a. Test Description: ( ~ o n t )  

Seq. 30: DUA/IGC Interface Checkout 

a. Verification of an uplink and return downlink message via S-Band 
with ACE CRT validation. (para. 4.2.2.31.1.7.1 a ,  b)  

Seq. 31: Data Storage Electronics 2ssembl.y Checkout 

a. Verification of proper DSEA operation by use of cabin iniiicator. 
Recording of approx. two minutes of tone. Verification of DSEA 
off with DSEA on-off switch i n  off position. (para. 4.2.2.11.1.8) 

Seq. 32: Signal Data Demod. C a l .  

a. Internal amplifier cal-ibration adjustments of SDD i n  the Corn. Test 
Sta. 

Seq. 33: FM Calibration 

a. Internal calibration adjustments of (S- and) Communication Test 
Station. 

Seq. 34: S-Band D/L Deviation Test 

a. Verification of signal t o  noise rat ios  of voice, 1.25 MKZ and 1.024 
MHZ for  PM H i  power mode. Also, deviations for  above signals are 
verified Por same  condition;^. Verification of S-Band modulation 
disappearance for  off position of voice/on voice BU sxitch. Verifi- 
cation of no modulation on 1.25 MHZ for  CDR S-Band T/R switch i n  

(Para. 4.2.2.ll.1.5.2 b) 

b. 72rification of signal t o  noise ratios and deviation ra t io  ?or 
Ehergency Key a t  PM Lo r with PMP prime power removed. 
(Para. 4.2.2.XL.1.5.2 cr 

c. For Lo power mde, verification i s  made for  deviation ratios and 
signal t o  noise measurements of voice, 1.024 EPIZ and 1.25 MHZ sub- 
carriers. I n  addition, the CDR S-Band T/R switch i s  verified for  
proper operation, with Bio-med in active position and V O ~ C ~ / D N  

Voice BU in  DN Voice BU position. 
(para. 4.2.2.U.1.5.2 d) 
(para. 4.2.2.11.1.5.2 e) 

d. Finally, verification i s  made of TV mode a t  500 KC using H i  &wer 
mode and FM modulation. Meas~rements of signal t o  noise and 
deviation are verifisd for  500 IZtiZ, 1.25 MKZ and 1.024 MHZ i n  t h i s  
set  of conditions. 
(para. 4.2.2.11.1.5.2 f )  
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Test Description: ( ~ o n t )  

Sea. 35: 1.25 MHZ Subcarried Modulation Indices Verification 

a. Deviation and signal t o  noise measurements of the 1.25 MHZ subcarrier 
are verified for the 8 sub-carriers using both relay switches 
(CDR + LMP) 
(para. 4.2.2.ll.1.5.4) 

Seq. 36: ST2 (SR-6) 

a. Verification of Transfer for  a Valid message and a No Transfer for  
an Invalid message via PCM (s- and up and down link) 
(Para. 4.2.2.11.1.7.1.2 a )  

b. Verification of a gcod BER (NM'I! 1 C  " .ts i n  10 million) 
(para. 4.2.2.11.1.7.1.2 b) 

c. Measurement of ranging delay time, verification of ranging 
correlation and ranging disable when off/Reset and TV/CWEA Enable . 
switch positions are select?d, 
(para. 4.2.2.ll.1.7.1.2 c) 

d. Voice conference (using VHF and S-Band) involving EVA and MSFN. 
(para. 4.2.2.U.1.7.1.2 b) 

a. Verification of Lo Puwer downlink 512 KHZ emergency key PMP prime 
power off. Verification of Lo Power uplink voice via  30 KHZ SC 
l?MP prime power off. (para. 4.2.2.ll.1.7.3) 

a. Verification of the follcrmlng: 

I. Sstisfactory TV reproduction (D/L) 

2. lM!F 10 b i t  errors i n  10 million. ( ~ i   it) 

3. Duplex VHF acii S-Bsnd voice cmnmunication (involving EVA, Crew- 
man and MSFN) 

4. Satisfactory EMU transmission from EVA t o  WFI?. 

b. Validation of proper switch operation preventing S-Band from 
f'unctioning normally when 30 KHZ SC is  not present due t o  S-Band 
Squelch switch in on position. 
(para. 4.2.2.11.1.m.2) 
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Test Description: ( ~ o n t )  

Seq. 39: PHI' PCM B i t  Error Test 

a. Verification of a minimum BEC via downlink VHF B a t  Lo B i t  Rate 
(1.6 KBS) i n  10 million to t a l  bi ts .  
( ~ a r a .  4.2.2.ll.1.9) 

Seq, 40: ST-4 (SR-2) 

a. Verification of duplex voice communication between LM + MSFN via 
S-Band in  back-up mode (NO SPA power) 
(para. 4.2.2,11.1.7.2.2 a) 

b. Validation of minimum b i t  error count i n  10 million a t  Lo B i t  Rate 
on 1.024 MHZ SC downlink (para. 4.2.2.U.1.7.2.2 b) 

Seq. 41: Mode S T - 8 ~  

a, Calibration of Pen recorders. 

b. Verification of satisfactory voice transmission between EVA and MSF'N 
via LM. 

c. Validation of presence of Bio-med c h a w l s  D/L on MSFN sonic 
analyzer, 

d. Validation of LMP EKG 

e. Lo Bit D/L PCM data verification. 
(para. 4.2.2.U.1.7.5.2) 

Seq. 42: S-Band Steerable Antenna Path Verification 

a, Validation of RF free space and hardlink signal path providing a 
locked U/L & D/L S-Band signal. 

b. Verification of S-Band Heater operation. 

Seq. 43: Automatic Acquisition Test - Pr i  XCVR 

a. Verification of proper automatic lock-on of SBSA t o  a remote 2101.8 
MHZ signal. when signal source i s  within f 8  degree offzet from 
nominal center l ine  of LOS in both Yaw and Pitch planes, 
(para, 4,2.2.U.1.6.4 (b) 6 t o  9) 

Seq, 44: Communications Shutdown 

a. Normal procedure for  placing vehicle equipmnt ERA'S into dormeat 
state. 

b, CTS and support t e s t  equipent power-down. 



Test Title: 

LM Combined Subsystem Pre-FEAT Test - Radar 
Subsystem: 

Guidance and Navigation 

Test Objectives: 

Verification . p?rformance characteristics for the Rendezvous and Landing 
Radars and to si~ppo~?. subsequent F'CS Tests. 

Vehicle Confinuration: 

Mated Stages 

Location: 

Integrated Workstand, Plant 5 

Hazardous Operation: 

This is a hazardous OCP whenever either Radar is free tc xdiate without a 
suitable Hat. 

Equipment Under Test: 

RR Electronics Assembly 

RR Antenna Assembly 

LR Electronics Assembly 

LR Antenna Assembly 

Test Description: 

Seq. 01: Call to Stations 

Seq. 02: RR GSE Turn-On 

Seq. 03: Activation of LM Cabin Controls and Displays 

Seq. 04: RR Turn-On 

a. Verification of internel p r  supply voltages, DC. 

b. Verification of presence of 800 HZ 

c. Monitoring of RR Antenna temperature ( a l l  ~eq.) 

d. Verification of POWER ON/LGC MIDE discrete 
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c: Test Description: ( ~ o n t )  

Seq. 05: RR Self Test 

a. Verification, i n  self  t e s t ,  of signal strength meter readings for: 

1. Xmtr output power 

2. AGC voltage 

3. Shaft error  

4. Trunnion error 
(Para. 4.2.2.5.7.1) 

b. Verification of Range and Range Rate self  t e s t  values. 
(para. 4.2.2.5.7.1) 

c. Verificatio.3 of Shaft and Trunnion motion during self  tes t .  
(para. 4.2.2.5.7.1) 

d. Verification of proper operation of No-Track Light. 

Seq. 06: Angular Coverage, Slew and Drift Rate Tests 

a. Verification of Shaft and Trunnion axes angular capability. 
(para. 4.2.2.5.7.2) 

b. Verification of ,'haft and Trunnion axes slew rates. 
(para. 4.2.2.5. ;.2) 

c. Verification of Shaft and Trunnion axes drift rates. 
(para. 4.2.2.5.7.2) 

d. Check of proper X-Pointer operation. 

Seq. 07: RR Gyro Torquing Test 

a. Check of Compensated-Gyro-Error saturation voltage for  both primary 
and redundant paths. 

Seq. 08: RR FE Test (para. 4.2.2.5.7.4) 

e. Verification of transmitter output pawer. 
.Q  

b. Verification of transmitter output frequency. 

c. Check spectral purity of transmitted output. 

d. Checkmodulation indices. 

a Seq. 09: RR Acquisition Test 
a. e r i f i c  t ion of ac uis i t ion time. 

!para. 6.2.2.5.7.5y 
31 
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Test Description: (~ont) 

b. Verification of acquisition capability at a simulated range of 
400 NM. 
(para. 4.2.2.5.7.5) 

c. Determination of AGC voltage vs range. 

Seq. 10: RR Trunnion and Shaft Angle Tracking 

a. VerLfication of Shaft and Trunnion angle tracking errors at ranges 
of 400 NM, 100 NM and minimum GSE - range. 
(para. 4.2.2.5.7.3) 

Seq. U: Antenna Designation - 
a. Verification of the capability of the LGC to position the RR Shaft 

and Trunnion axes to several selected angles. 
(para. 4.2.2.5.7.6.1) 

b. Check of the dynamic nulling characteristics. 

Seq. 12: RR Range Rate Test (para. 4.2.2.5.7.5) 

a. Verificetion of Range Rate accuracy at several range rate values. 

Seq. 13: RR Range Verification I 3 
a. Verification of Range accuracy at several static values of Range. 

(para. 4.2.2.5.7.5) 

b. Verification of LGC Range-Readout capability. 
(para. 4.2.2.5.7.6.3) 

c. Check Dynamic-Range capability at ranges of 350, 150 and 60 NM. 

Seq. 14: Securing After RR Tests 

Seq. 15: LR GSE Turn-On 

Seq. 16: LR Parer Turn-On 

a. Check of LR Antenna temperature. 

b. Check of Internal Power Supply Voltages. 

c. Check of Altitude Transmitter and Velocity Transmitter output 
power on Cabin Signal Strellgth Meter. 
(para. 4.2.2.5.8.1 a) 
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Test Description: ( ~ o n t )  

Seq. 17: LR Self-Test Verification 

a. Ini t ia t ion of In-Flight Self-Test by means of cabin switch. 

b, Verification, i n  response to  internally generated signals, of 
alt i tude, alt i tude ra te ,  forward and l a t e ra l  velocity indications 
on cabin display meters. 
(Para. 4.2.2.5.8.1 b) 

c. Verification of self- test  frequencies. 

Seq. 18: LR Transmitter Verification 

a. Verification by means of Antcrxi Hat and GSE. 

1. Verification of frequency and power output of both the Altimeter 
and Velocity Transmitters. 
(?ara. 4.2.2.5.8.2) 

2. Check of Altimeter Transmitter for  Linearity, Modulation Rate 
and Frequency Deviation i n  the two modes of range operation. 

Seq. 19: Gain State Switching Verification 

a. Measurement of input R.F. power level a t  which gain s tate  switching 
occurs for  each of the four receiver channels. 

Seq. 20: Acquisition Threshold and Acquisition Time Verification 

a. Verification of acquisition threshold; the minimum RF power level  
a t  which lock on (tracker lock) i s  achieved for  each of the four 
receiver channels (para, 4.2.2.5.8.3.1). 

b. Verification of tracker acquisition probability - number of times 
lock on i s  achieved out of number of times lock on i s  attempted 
within specified allowable acquisition tine for  each of the four 
receiver channels. 
(para. 4.2.2.5.8.3.2) 

Seq. 21: LR Display Accuracy Check 

a. Simulation by GSE of specific a l t i tude and velocity Standard Test 
Condition (STC) signsls that  are fed into the four receiver channels. 

b. Verification of predetermined responses as indicated by cabin display 
readouts. The STC signal selected will determine the magnituda and 
direction of display readout. 
(para. 4.2.2.5.8.5) 
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Test Description: ( ~ o n t )  - 
Bee, 22: LR CWEA Checkout and Tracker Lock Chan ID 

a. Verification of the LR Caution and Warning Interface. This i s  
accomplished by attenuating the stimuli t o  each of the four 
trackers, one e t  a time, and check for  the in i t ia t ion  of the 
caution and warning displays. 

b. Verification of the LR Meter Display Warning circuitry. Altitude 
and Altitude Rate Signals are removed from meter displays in i t ia t ing  
the Fbg/~ng Rt - A l t / A l t  Rt warning l i t e .  

c. Verification of the LR Caution and Warning Displays during LR power 
turn off . 

Seq. 23: Forced Tracker Search Verification 

a. The verification of the LR t o  unlock from simulated signals 
generated by GSE when the radar t e s t  switch is  momentarily placed 
i n  the LDG and then off position. 

Seq. 24: LR Antenna T i l t  Veriiicakion 

a. Verificatior of antenna t ravel  time fo r  position change. 
(para, 4.2.2.5.8.4) 

1. Descent t o  Hover 

2. Hover t o  Descent 

Sea. 25: DNnamic Test. Hiah and Low Ranne 

a. Verification of maximum Doppler frequency change rates through 
which tracker lock i s  maintained. Both the high aad low range 
modes are verified. 

Seq. 26: Tracking Through Zero Doppler ( ~ u w  Range) 

a. Verification of maintaining velocity tracker lock through zero 
doppler i n  a simulated low al t i tude cokdition. 

Seq. 27: Preamp Scan 

a, Measurement of noise amplitude a t  pre-amp output8 with no input 
signal. 

Seq. 28: channel crass-~aUt. verification 

a. Measurement of signal leakage be~';ween channels measured a t  
pre-aqp outputs. 
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Test Descriptian: ( ~ o n t )  

Seq. 29: LDG Radail and LGC Interface Test - 
a. Ver i f i ca t j~n  of alt i tude and velocity accuracies using standard t e s t  

conditior~s (STC) generated from GSE and measured a t  ACE-S/C via LGC 
Dawnlink. 
(para. 4.2.2.5.8.5 & 4.2.2.5.8.6) 

b. LR output discretes verified a t  ACE-S/C ~ 5 %  LGC Downlink. 
(para. 4.2.2.5.8.5) 

c. Verification of the LGC Ant Auto f'unction i n  positioning the LR 
Antenna from Descent to  Hover. 

Seq. 30: Securirg; m e r  T,sst 

a. LR Shutdown 

Seq. 31: LR/GSE Parer Turn-On 

a. FCS Support 

Seq. 32: LR/GSE Power Turn Off 

a. FCS Support 

Seq. 33: RR/GSE Power Turn On 

a. FCS Support 

Seq. 34: Power Turn Off 

a. FCS Suzor t  



Test Title: 
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LM Combined Subsystem Pre-FEAT Test - Reaction Control. 
Subeystem: 

Reaction Control (RCS ) . 
Test Objectives: 

a. Deternine end-to-end check or channel identification of electrical paths 
associated with: 

1. Valve Position Indicators. 

2. C & W Indicators (associated with (a)). 

3. Pressure Transducers. 

4. Temperature Transducers. 

b. Demonstration of functional operation of the A/B-1 and A/B-2 thruster 
cluster heater assemblies; and lower limit levels of associated C&WEA 
circuitry. 

c. Establishment of a 'Heater Current' measurement on a per Quad per 
System basis, 

Vehicle Configuraticn: 
4. 
f Ascent Stage, 

7 
Locat ion: 

u Integrated WorkstanC, Plant 5 CEF, 1 
Hazardous Operations: * 

$ Pressurization of tanks and lines abwe blanket pressure values. 
$ 
& Equipment Under Test: 

RCS Propeliant Section Coqonents. 

RCS Helium Pressurization Section, 

RCS System A/B 1 and A/B-2 Thruster Heaters. 

Main Shutoff Valves. 

ASC/RCS Int. Valves. 

Crossfeed Yal~es . 



Manifold Transducers. 

Helium Tank Transducer. 

Tank Temperature Transducers. 

Thruster Heater Bands. 

Regulator A and B CWEA Indicators. 

Heater CWEA Indicators. 

OCP 0uTLm 

8 Equipment Under Test: ( ~ o n t )  

Isolation Valves. 

? .  Reg. Out. Transducer. 

Test Description: 

Seq. 01: C a l l  t o  Stations 

Seq. 02: RCS Power On and Pressure Venting 

a. A3.L RCS Solenoid Latching Valve CB's energized. 

b. RCS Flags, Meter Display and Heater Display CB's energized. 

c. Verification a d  sett ing of RCS Latching Yalve flags as an 
i n i t i a l  condition for  l a t e r  testing. 

d. Venting of Ascent Propellant Tanks t o  ambient pressure. 

e. Venting of entire RCS , i. e. , l:',nes and tanks, t o  ambient pressure. 

Seq, 03: RCS Transducer Check Under hibient Conditions - 
a. Recording of a l l  RCS pressure and tampereture transducers a t  the i r  

associated ACE d iq lays .  

1. Verification that  transducer mblsnt readouts are within the 
end-to-end ACE tolerances (Parwraph 4.2.2.12.3.1 (a)),  

b. Verification o f  all Thrust Chamber Pressure Ehritchse 'CLOSED' via 
ACE displays. 

c. Recording of all, RC8 pressure arid t v r a t u m  traneducers st tl.a'ir 
associated cabin display8 . (paragraph 4.2.2,9,1 (a) and (b) ) . 
1, Verification that  trsneQncer ambient readout8 are within the 

end-to-end c a b 4  display tolerances. (~aragraph 4 . 2 . 2 , ~ .  3.1(a)), 
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Teat Description: (Cont) 

Seq. 04: - RCS - Solenoid Latchirig Valve Chbnnel ID and CWEA Check 

a. Verification of the f'unctional operation and chan*.lel ID of each 
individual RCS/ASC Interconnect Solenoid Latching Valve during 
cycling by: 

1. Physically feelirrg for  solenoid movement by hend. 

2. Verification of proper cabin f lag displays (Paragraph 
4.2.2.9.1 (a) and (b)), 

3, Verification of proper ACE displays (Paragraph 4.2.2.12.2.1 (b) ) . 
b. Verification of the f'unctional operatio2 and channel ID of the 

RCS Crossfeed Solenoid Latching Valves during cyclj.ng by: 

1. Physically feeling for  solenoid movement by hand. 

2. Verification of proper cabin f lag displays (par graph 4.2.2.9.1. . 

(a) and (b)). 

3. Verification of proper ACE displays (paragraph 4.2.2,12.2.1 (b) ) . 
c. Verification of the f'unctional operation and channel ID of the RCS 

Main Shutoff Solenoid Latchicg Valves and 'Reg A and B' warning 
l ight  functions during cycling by: 

1. Physically fpoling for solelio: 3 movement by b.and. 

2. Verification GP proper cabiil flag d i s p l ~ y s  (paragraph 4.2.2.9.1 
(8) and (h)) .  

3. VerifYcation of' proper ACE displays (paragraph 4.2.2.12.2.1 (b) ) . 
4. Verification of 'Master Alanns ' and individual 'RCS Reg A or RCS 

Reg B1 warning activation during "OPEN" cycles (paragraph 
4.2.2.12.4). 

5.  Verification of 'Master Alarm' resets and 'Reg A and B t  w a ~ ~ i n g  
inhibits during "CLGSE" cycle8 (paragraph 4.2.2.12.4), 

d. Verification of the f'unctioaal operation and channel ID of the RCS 
Isolation So len~ id  Latching Velires Luring cycling 5y: 

1. Physically f e e l a  for  solenoid movement by band. 

2. Verifica3ion of proper caLin f-, displays (paragraph 4.2.2.9,l 
(a) and (b)). 

3. Verification of proper ACE displays ( P a r a g r ? ~  4.2.2.U.2,l (b)). 
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Test Ilescription: (coat) 

6 e. De-activation of all pcnter for RCS Solenoid Latching Valves by 
opening of valve circuit  .,reakers. 

Seq. G; .  RCS System A H e l i u m  Regulator Outlet Transducer Channel I2 zt. 65 psia 

a. Pressurization of Reaction Coatml System A HeUum section t o  65 psia 
util izing gaseous nitrogen. 

1. Manifolding of gas and liquid sides of propellant tank bladders 
w i t h  the 'He Test ?ort '  gas supply t o  maintain zero (0) A P 
throughout sectian. 

b. Verification of the known 'He Eeg Outlet' pressure on the proper 
ACE displays (Paragraph 4.2.2.12.2.1 (b)). 

c Operxtionof 'Temp/PressMon' select s),Citchendverificationof the 
knawn "He Reg Outlet' transducer pressure cn the proper cabin meter 
display (~aragreph L.2.2.9.1 (a) sad (b!). 

d. Venting and sequential renrnml of GIQD's. Amn Sys A propellant tanks 
snd helium test port for  maintenance of pmper blanket pressure i n  
helium section, 

Seq. 06: RCS : .,tern B Helium Regulator Outlet Transducer Channel ID st 65 psia 
- - ,  -- 

a. Pressurizatioa of Reaction Control System E Helium Section t o  65 psia 
util izing g e c e ~ w  nitrogen. 

1. -folding of gas and liquid sides of propellant tanis bladders 
w i t h  the 'He Test Port' gas supply t o  msintein zero (0) A P 
thraughout cection. 

b. Verification of the known 'Ee Reg a t l e t '  pressure on the proper 
ACE displays (Paragraph 4.2.2.12.2.1 (b)). 

c. Operation of '~emp/&ess Mon' select switch and verification ~f 
the knan 'He Reg Outlett transducer ressure on the proper cabin 
meter displqT (Paragraph 4.2.2.9.1 (a 7 and (b)). 

d. Venting and sequential removal of =QD ' s f r L z  Systen: B propellant 
tanks and 'He T e s t  Port' for  maintenance oi  proper bxanket pressure 
in helium sbction, 

qaq. m: RCS System A Fuel W f o l d  Transducer (heanel ID a t  65 psis  

a. Presairization of Reaction Control System A Fuel Manifold t o  6: 
psia ui;ilizing gaseous nitrogen. 
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Test Description: (~ont ) 

b. Verification of the known A and B System 'Fuel Manifold Pressure 
Transducer' outputs on the roper ACE displays 
(Paragraph 4.2.2.12.2.1 (b) 

c. Operation of '~emp/~ress Mont select switch and verification of the 
known 'Fuel Manifoldt transducers pressure on the proper cabin meter 
displays (Paragraph 4.2.2.9.1 (a) and (b) ) . 

d. Venting of System A fiel Manifold to blanket pressure. 

Seq. 08: RCS System A Oxid Manifold Transducer Channel ID at 65 psis 

a. Pressurization of Reaction Control System A Oxidizer Manifold to 
65 psia utilizing gaseous nitrogen. 

b. Verification of the known A and B System 'Oxid Manifold Pressure 
Transducer ' out uts or the proper ACE displays (paragraph 
4.2.2.12.2.1 (b 7 ). 

c. Operation of '~emp/press Mon' select switch and verification of the 
known ' k i d  Manifold' transducers pressures on the proper cabin 
meter displays (~asagraph 4.2.2.9.1 (a) and (b)). 

d. Venting of System A Oxidizer Manifold to blanket pressure. 

Seq. 09: RCS system B knifold Transducer Channel ID at 65 psia 

a. Pressurization of Reaction Control System B Fuel Manifold to 
65 psia utilizing gaseous nitrogen. 

b. Verification of the known 'F'uel Manifold Press' transducer output 
on the proper AZE displays (paragraph 4.2.2.12.2.1 (b)). 

c. Operation of '~emp/Press Mont select switch and verification of 
the known Fuel Manifold Press Transducer pressure on the proper 
cabin meter display (paragraph 4.2.2.9.1 (a) and (b)). 

d. Venting of System B mel -fold to blanket pressure. 

Seq. 10: RCS System B Oxid Manifold Transaucer Channel ID at 65 psia 

a. Pressurization of Reaction Contrcl System B Oxid Manifold to 
65 psia utilizing gaseous nitrogen. 

b. Verification of the known 'Oxid Manifold Press ' transducer output 
on the proper ACE displays (paragraph 4.2.2.12.2.1 (b)). 
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Test Description: (Cont) 

6 1 '. 

c. Operetion of '~emp/~ress  Mon' select switch and verification of the 
known Oxid Manifo? d Press Transducer ressure on the 'Emper cabin 
meter display (Paragraph 4.2.2.9.1 (a 7 and (b)). 

d. Venting of System B Oxid Manifold to  blanket pressure. 

Seq. 11: RCS Helium Tank A Transducer Channel ID a t  215 psia 

a. Pressurization of RCS Helium Tank A t o  215 psia ut i l iz ing gaseous 
nit mgen. 

b. Verification of the known 'He Tank Press ' transducer out on the 
proper ACE display (paragraph 4.2.2.12.2.1 (b)) . 

c. Operation of '~emp/~ress Mon' select switch and verification of the 
knm 'He Tank' Press Transducer pressure on the pmper cabin meter 
display (paragraph 4.2.2.9.1 (a) and (b)). 

dm Venting of 'RCS H e l i u m  Tank A '  t o  blanket pressure. 

beq. 12: RCS Helium Tank B Transducer Channel I D  ' a t  215 psi8 

a. Pressurization of RCS Helium Tank 3 t o  215 psia u t i l iz ing  gaseo7s 
nitrogen. 

b. Verification of the known 'He Tank Press' transducer output on the 
proper ACE cF-splay (paragraph 4.2.2.12.2.1 (b)). 

c. Operation of '~erap/~ress  Mon' select switch and verification of tht 
known 'He Tank' press transducer pressure on the proper cabin 
meter display (Paragraph 4.2.2.9.1 (a) and (k)) . 

d. Venting of ' R E  Helium Tank B' blanket pressure. 

Seq. 13: RCS Fuel Tank Temperature Transducer Channel I 2  

a. Verification of h e 1  Tank A Texperature Transducer ambient 
temperature r eabu t  on proper ACE display. 

b. Application of heat t o  Fuel P Teaperature Transducer only. 

c. Verification of temperature increase a t  Rae1 Tank A Temperature 
Transducer on proper ACE display (Paragxaph 4.2.2.12.2.1 (b)). 0: 

! 
dm Operation of '~emp/press Mon' select switch and verification of . 

a 'Fuel Tank A '  temperature greater than ambient and the 'Ihml. $ 

Tank B' temperature s t i l l  ambient on the proper cabin meter display 
(paragraph 4.2.2.9.1 (a) and (b) ) . 

em Application c.2 heat t o  m e 1  B Temperature Transducer only. 



Test Description: ( ~ o n t )  

f. Verification of tenperature incre. 5 Fuel Tank B Temperature 
Transducer on proper ACE display (1?~24raph 4.2.2.12.2.1 (b) ) . 

g. Operation of ' ~ w q / ~ r e s s  Mon' select switch and verification of the 
temperature increase of Fuel Tank B Temperature Transducer on the 
proper cabin meter display (paragraph 4.2.2.9.1 (a) and (b)). 

Seq. 14: Quad I A/B-1 and A/B-2 Heater Functional Test and C&W Verification 
Paragraph 4.2.2.7.4 (a) ,  (b), (c), (d), (e) and (f)),  

a. Setting of all ' H t r  Cont - RCS Sys A/B-2 Quad' switcnes t o  "AUTO". 

b. 3peration of ' T q  Mon' select switch and verification of Quad I 
ambient temperature indication on cabin display meter. 

c. Verification of anibient temperature indication st Quad I ACE display. 

d. Verification of all RCS Quad I GSE thermocouples a t  ambient 
temperature. 

e. Application of power in automatic mode to  Sys A/B-2 Quad I heaters. 

f. Verification of temperature rise of the Qusd I A/B-2 heater bands 
via GSE therotocouples. 

g. De-activation of the A/B-2 Quad I ' H t r  Con' switch. 

h. Verification of temperature decrease a t  each A/B-3 heater band 
via the GSE Quad I thermocouples. 

i. Application OR power in auto mode t o  Sys A/B-1 Quad I heaters. 

j. Verification of Quad I A/B-1 heater band operation via GSE 
thermocouples. 

k. Application of power i n  "AUTO" mode t o  Quad I A/B-2 heaters. 

1. Verification of naximum and m b i m m  Quad temperatures Via GSE 
thermocouples, cabin and ACE displays. 

m. Application of power ia 'Man' mode t o  Quad I A/B-2 heaters. 

n. Detembation of time to  reach temperature stabilization of Quau 1; 
heaters via GSE thermocouples and ,4Ci?,. 

0. Application of power in  "AUTO" 11b3d.e t o  Quad I A/B-2 heaters. 

p. Deteraimtion of tW to- reach temperature stabilization of Quad I 
heaters via ACE display. 
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q. De-energization of Qad I heaters and verification of 'Heater' 
caution l ight  activation a t  less  -''Ian 120°F. 

r. Verification of caution temperature level  via cabin display and ACE. 

s. Verification of caution reset circuitry. 

Seq. 15: Quad I1 A/B-1 and A/B-2 Heater Functional Test and C & W Ver i f ic~t ion  
(Paragraph 4.2.2.7.4 (a), (b), (c ) ,  (d), (e) and (f) .  

a. Operation of 'T- Mon' select switch a 6  verification of Quad I1 
ambient temperature indication on cabin display meter. 

b. Verification of ambient temperature indication a t  Quad I1 ACE display. 

c. Verification of a l l  RCS Quad I1 W E  thennocouples a t  ambient 
temperature. 

d. Application af pcwer i n  automatic mode t o  Systen A/B-2 Quad I1 
heaters. 

e, Verification of temperature r i se  of the Quad I1 A/B-2 heater bands 
via  GSE thermocouples. 

f. De-activation of the A/B-2 Quad I1 'Heater Con' switch. 

g. Verification of temperature decrease a t  each A/B-2 heater band 
via  the GSE Quad I1 thepocouples. 

h. Application of power i n  auto mode t o  System A/B-1 Quad 11 heaters. 

i. Verification of Quad I1 A/B-1 heater baxid operation via  WE 
t h e ~ c o u p l e s .  

j. Application of pawer i n  "AUTO" mode t o  Quad 11, A/B-2 heaters. 

t. Verification of maximum and minimum Quad tcm;peratupes v ia  GSE 
thermocouples, cabin and ACE displays. 

1. Application of power i n  "Man" mde t o  Quad I1 A/B-2 heaters. 

m. Detellnination of time to reach temperature stabilization of Quad X I  
heaters v ia  GSE thermocouples and ACE. 

n. Application of i n  "AUTO" mode t o  Qwd I1 A,'B-2 heaters, . 

o. Dezermination of time t o  reach temperature stabilization of Quad I1 
heaters via  ACE display. 

. De-energization of Quad I1 heaters verification of 'Heater' caution 
l ight  activation at  l e s s  than 120°F. 
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Test Description: ( ~ o n t  ) 

q. Verification of caution temperature level via cabin display and ACE. 

r. Verification of caution reset circuitry. 

Seq. 16: Quad I11 A/B-1 and A/B-2 Heater Functional Test and C 80 W 
Veriflcation (Paragraph 4.2.2.7.4 ( c )  , (b), (c) , (d), (e) , and ( f ) )  

a. Operation of 'Temp Monl select switch and verification of Quad I11 
ambient temperature indication on cabin display meter. 

b. Veriflcation of ambient temperature indication a t  Quad I11 ACE 
di apiay . 

c. Verification of all RCS Quad 111 GSE thermocouples a t  ambient 
temperature. 

d. Application of power in automatic mode to Sya A/B-2 Quad I11 
heaters. 

e. Veriflcation of temperature r ise of the .Quad I11 A/B-2 heater 
bands via GSE thermocorrples. 

f. De-actimtion of A/B-2 Quad I11 'Htr Con' switch. 

g. VeriLication of t:nperature decrease a t  each A/B-2 heater band 
via the GSE Quad I11 thermocouples. 

h. Application of power in auto mode to  Sys A/B-1 Quad I11 heaters. 

i. Verification of Quad I11 A/B-1 heater band ogeration via GSE 
thermocouples. 

j . Application of power in "AUTO" mode t o  Qwid 111 A/B-2 heaters. 

k. Verification of maximwn and minimum Quad temperatures via CSE 
thermocouples, cabin and ACE displays. 

1. ,tpplication of power i n  'Man' mode to  Quad 111 A/B-2 heaters. 

m. Detelrmination of time t 9  reach temperature stabilization of Quad X I 1  
heaters via GSE thermocouples and ACE. 

n. Application of pawar in  "AUTO" mode t o  Quad TI1 A/B-2 heaters. 

0. Determination of time t o  reach temperature stabilieation of Quad.ITI 
keaters via ACE display. 

p. De-energization of Quad 111 heaters and veriflcation of 'Heater' 
caution light activation a t  less &̂an 120°F. 

q. Verification of caution tempsrature lwel via cabin display and Am. 



t /  OCP OUTLINE 

Test Description: (Cont) 
, c 

r. Verification of caution reset circuitry. :.: 
Seq. 17: Quad IV A/B-1 and A/B-2 Heater Functional Test and C & W Verification 

(paragraph 4.2.2.?04(a), (b) , (c) , (d) , (e) md (f))  

Operation of 'Temp Moil' select switch and verification of Quad I V  
ambient temperature inat cation on cabin display meter. 

Verification of anbient temperature indication a t  Quad IV ACE 
display, 

Verification of all RCS Quad I V  GSE thermocouples a t  ambient 
temperature. 

Application of power i n  automatic mode t o  Sys A/B-2 Quad IV heaters. 

Verification of teqera ture  r i s e  of the Quad N A/B-2 heater bands 
via  GSE thermocouples. 

De-activation of the A/B-2 Q W A ~  IV ' H t r  Con' switch. 

Verification of temperature decrease a t  each A/B-2 heater band 
via  the GSE Quad IV themcouples. 

Application of power in auto mode t o  Sys A/B-1 Quad IV heaters, 

Verification of &.lad A/B-1 heater band operation via  GSE 
thermocouples. 

Application of p0ve.r i n  "AUTO" mode to Quad IN A/B-2 heaters. 

Verification of m d m m  and minimum Quad temperatures vih GSE 
thermocouples, cabin and ACE displays. 

Application of power i n  'ilan' mode t o  Quad IV dB-2 heaters. 

Determination of time t o  reach temperature stabilization of Quad 
IV heaters via  GSE thermocouples and Am, 

Application of p m r  i n  "Am" mode t o  Quad IV A/9-2 heaters. 

Determination ol.' time t o  reach tenrperature stabilization of Quad PI 
heaters v ia  ACE display, 

De-energization of Quad IV heaters and verification of 'Featert 
caution list activation a t  less  than 120°F, 

Verification of caution temperature level  via cabin display and ACE. 

Ver i f ic~t ion  of caution reset circuitry, 
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'rest Description: ( ~ o n t )  

Seq. 18: Securing After ~ e s t  

Seq. 19: Call to  Stations 

Seq. 20: RCS Heater Current M e a s ~ ~ ~ i ;  
(Parsgraph 4.2.2.7.4 (g)) 

R. Verification of vehicle "No Load ~trsidual" bus current (less than 
2.5 amps DC). 

b. Application of power to Quad I A/B-1 heaters. 

c. Recording of A/B-1, Quad I tota l  current draw, via G ~ ~ s ~ n e t e r .  

d. Deactivation of Quad I A/B-1 heaters. 

' e. Application of puwer to  Quad I A/B-2 heaters i n  the auto mode, 
and recording of total  current draw oIi GSE ammeter. 

f. Application of parer to Qaad I: A/B-2 heaters i n  the 'Man' mode 
and recording of to ta l  current draw on GSZ amrmeter. 

g. Deactivation of Quad I A/B-2 heaters and recording of residual 
current. 

h. Repeat of preceding checks for each of the other three RCS Qusds. 



Test Ti t le :  

OCP OWLm 

0 
LM Combined Subsystem Pre-FEAT Test - FCS 

Subsystem: 

Flight Control Subsystem (FCS ) 

Test Objectives : 

To verify the functional performance of t he  Control Electronics Section (CES) 
). 

To ver i fy  the  functional performance of the  Abort Guidance Section (AGS) 

To ver i fy  the  f'unctiocal performance of the  Integrated Flight Control Sub- 
system (FCS), consisting of CES, AGS and PGNS integrated i n  the  M. 

Vehicle Configuration: 

Ascent and Descent Stages e lec t r i ca l ly  mated. 

Location : 

Integrated Workatand, Plant 5 

Hazardous Operations: 
-- - 

: c> 
Not applicable 

Eq-aipent Under Test : 
i 
2 CES - .i t ATCA 

. +  RGA 
d- DECA i Ccntrol ASBY NO. 1-3 
E GDA 

16 RCS J e t s  (primary & Secondary. 
Descent Engine 
Ascent Engine 

4. s . ACA 
TTCA 

Teat Descriution: 

Seq. 01: Call t o  Stat ions 

- WJ - F'CS - 
AEA IMU FCS Caution & Warning 
ASA CDU FDA1 
DEDA DSKY Ordeal 

IGC Event Timer 
Mission Timer 

Seq. 02: PGNS Steering Error Checkout. (para. 4.2.2.5.14 (b))  

Verification of FDAIfs s teer ing e r ro r  inciicators f o r  rol l ,  pitch, 
and yaw i n  response t o  LGC t e s t  profi lee.  



Test Description: ( ~ o n t  ) 

Seq. 03: PQN8 X-Pointers and blt/Alt Rate Meter Checkout. 
,2.2.5.14 (c)  (d)) 

a. Verification of X-~oin tdr  indicators (forward and la te ra l  velocity) 

b. Verification of ~ l t / ~ l t  Rate displays. 

Seq. 04: CES Turn-On and caution/Warning Checkout, (para. 4.2.2,6.4 (a )  ( i )  ) 

Verification of: 

a. RGA run-up time 

b. RGA run-down time 

c. CES power ~aution/Warning operation. 

Seq. 05: Event Timer Checkout. (para. 4.2.2.9.2) 

Verification of: 

a, Slew 

b. Count up/down 

Seq, 06: Mission Timer Checkout (para. 4.2.2.9.3) 

Verification of : 

a, Slew 
.i be Count up 

c, S t a r t / ~ t o ~ f R e e e t  
8 d. ExternalSync 

I Seq. 07: ACA Direct, Hardover and + X-Translation Override Checkout. 
I (Para. 4.2.2.6.3 7.3, 4.2.2.6.3.7.4, 4.2.2.6.3.8) 
! 

1 a. Verifies operation of the secondary RCS jets with ACA I n  hardover 
control. 

b. Verifies operation of Enable/Dirrable f'unctions of A C A / ~  J e t  Enable 
Bwitchea . 

c . Verif lee agsrstion of .  the secondary RCS Jet8 in plw X-Tlanrrlat ion 
Ovarrj.de control. 

d. Verifies w m t i o n  of the eecondary RCS jets in Direct Mode. 



(: * Test Description: ( ~ o n t  ) 

Seq. 08: ACA Proportional Mode Checkout (para. 4b2.2.6.3b7.2) 

a. Verifies operation of  the  p r imry  RCS JeSs, wlth ACA proportional 
r ~ t e  s i p i s ,  i n  AGS Mode, and Mode Control seiection. 

b. Operation of ~ n a b l e l ~ i s a b l e  functions of ACA Prop Enable s i~i tches  
i n  AGS Mode. 

c. Verifies operation ATT/TRANsL 21'5 4/5 switch. 

Seq. 09: 

en 

dm 

e. 

Seq. LO: 

a. 

'3. 

C 0 

ACA/RGA Gimbal Trim Chec':o1rt. 
--. - 
Verifies operation of Pitch and Roll CrDA1s i n  AGS Mode, controlled 
by RGA pi tch and r o l l  signals. 

Verifies operation of Pitch and Roll GDAfs i n  AGS  mode, controlled 
with a ACA i n  proportional r a t e  mode. Also ver i f ies  BTCA p u l ~ e  MODE 
inhibi t  e g i~ba l l i ng .  

Verifies operation of Eng Gmbl caution l i gh t  f c r  Pitch and Roll 
GDA;s malfunctions. 

Verification OX Eng Gimbal ~ n a b l e b i s a b l e  swltch, 

Verification of Gimbal F a i l  Res9ts. 

TTC4 Checkout (para. 4.2.2.6.3.9.2) 

Verifies operation of the  primary RCS je t s  with TTCAfs i n  AGS Mode. 

Verifies operetion of 0n/0ff filnctions of Bal CPL swltch. 

Verifies ciperation of ~nable/Disable  functions of T T C A / ~ . I . ~ S ~  
Enable switches i n  AGS Mode. 

Verifies operation ATT/SRANSL 2 / ~  4 / ~  switch. 

Seq. 11: PRM Checkout. ( ~ s r a .  4,2.2.6.3.5) 

a. Verifies duration of PRM time-on pulses. 

b. Verifies pulse r a t i o  frequency of PRM. 

Seq. 12: Attitude Controller Assembly Pulse Mode Checkout, 
(Para. 4.2.2.6.3.7.1) 

a. Verifies operation of RCS pr imry  j e t s  with ACAfs i n  Pulse Mode. 

Seq. l.3: J e t  b g i c  Checkout. (Fkra. 4.,2,2.6.3.6) 

a. Veriflcation of Horizontal and Vertical  J e t  Logic. 

Seq. 14: Lunar Probe Interface Checkout. (Para. 4.2.2.iS3 ;a)) 

a. Verifies operation of Lunar Contact lighta contx-lled by each of 
t he  four landing probes. 



OCP-OF-62000-FCS AS; 
, .  .-__II 

Teet lieecript ion: ( ~ o n t  ) 

b. Verifies operation of Lunar Contact l ights vie rcdw.dant clrcuite. 

Sq. 15: KN8 G i m b a l  Trim Checkout. (mra. 4.2.2.5.9.3 (a), (d l )  

2. Verification of Pitch ar.d Roll GDA ' s i n  PGNS Fade. 

Seq. 16: - PCBJS ACA Checkout. (Pam 4.2.2.5.3 ( f )  Partial ,  4.2.2.5.13 par t ia l ) ,  

a. Verification of DES Rate switch for  +1 FPS and -1 FPS c b d  inputs 
t o  LGC* 

b. Verification of ACAte i n  P(;NS Mode, for  out-of-detent signal inputs 
t o  m. 

c. Verification of ACA1e I n  PQJS Mode, for  proportional ra te  co-d 
inputs t o  LGC. 

d, Verification of ~ m b l e / ~ i e a b l e  functions of ?,'d. rap Enable ewitcheo. 

Seq. 17: NNs TTCA Checkout. (Para. 4.2.2.5.3 (f) ,  , 1.2.5.13 par t ia l )  - 
a. Verification of TTCAts In PQJS Mode f c r  tranelation "rmmumd 4nputs 

t o  LGC. 

b . Verification of 3nabf e / ~ i s a b l e  n s c t  ion;i of ~ ~ C A / ~ r a n e l  I3mbl.e 
switchec. 

Seq. 18: PGNS RCS Checkout (para. 4 .2 .2 .5 ,~ )  

a. Verification of operation of the prfmary RCS je t s  i n  XaVS Mode. 

Seq. 19: PGNS Descent Engine Chc.l.~cl:t. (F%ra. 4-2.2.5.9.1 (a), 
h.2.2.5.9.1 (b) part-- 

a. Verification of i3n/@ff Control (if the Descent Engine i~. PGNS Mode. 

b. Manual &./Off Contml of the Descent Engine by lilesna of start 
push-button and the etog g1;sh-buttons. Determination of the 
time dslay between the DECA mgir+Or: colrizad end the Descerib 
Engine IIelium p r e e ~ ~ i e a t  ion fincl..iol;,a. 

c . Checkout u? D F U  logic. 

Seq. 20: WN8 Ascent Engine Cheekout. (~ar&. 4,2,Z.?,i~ (a), 
4.2.2.5.10 (h) Partial) 

I 

a. Verification of On/C,ff Contrc?:; "f the  Aac(~~?f, Ehgine in PGW Mode. 

b . Verif ierr operat ion of Aecent Quantity cazst ion l ight.  



Test Description: ( ~ o n t )  

c. Verification of -ul 0n/Off control of the Ascent Engice i n  P a s  
.Mode, by meane of start push-button and the stop push-buttons. 

d. Ascent Engine Control Assembly Logic Checkaut. 

Seq. 21: PGNS ~ b o r t / ~ b o r t  S t a ~ e  Checkout. (Para. 4.2.2.5.9.1 (bj Partial, 
4.2.2.5.12, (e), ( f ) ,  (g)) 

a. Verification of Abort aad Abort Stage push-buttons f'unction in PGNS 
Mode. 

b. Verification of time delay interval between the ini t ia t ion o f  the 
Abort Stage and the On conrmand t o  the Descent Engine. 

Seq. 22: Descent Engine Override Checkout. (Para. 4.2.2.5.9.1 (b) ~ a r i i d )  

a. Verification of Manual 0n/0ff control of the Descent Engine, with 
~ t ~ r t / ~ t o p  push-buttons . 

b . Verification of On/Off operation of the ~ e s c e n t  Engine pre-valves 
A & B (~rimary and secondary). 

c. Verification of 0n/0ff operation of the Descent Engine solenoid 
valves A, B, C and D (prinoary and secondary), 

d. Verification of caution/Warning logic fo r  the Descent Regulator. 

e. Verification of Cm/~ff flrnctions of Des Eng Cmd Ovrd switch. 

Seq. 23: ~ u t o / b b u a l  Throttle Checkout. (Para. 4.2.2.6.3.9.1 Partial, 
a.2.2.5.9.2 (b)) 

a. Verification of Descent Engine throt t l ing with TTCAts, i n  Manual 
!bmt t l e  Mode. 

b. Verification of Descent Engine throt t l ing i n  Automatic Throttle 
Mode, controlled by IM=. 

Seq. 24: DECA Power Supply Redundancy Checkout 

a. Verification of DECA operatio3 (manual and auto throt t le ,  engine 
on/off) with both primary and auxiliary DECA paver supplies on. 

b. Verification of DECA operation with the auxiliary power off.  

c. Verification of DECA o m t i o n  with ATCA power supply turned off. 



Teat Deecription: ( ~ o n t  ) 

Seq. 25: RiAS FMT Total ~ t t i t u d e  Checkout. (Rra. 4.2.2.5.14 (a))  

a. Verification of FDAIis t o t a l  at3itude displays ini t ia ted by LGC 
Profile . 

Seq. 26: PGJS Auta~at ic  Descent. (Pam. 4.2.2.5-9.1 (a) Partial, 
b.2.2.5.9.3 Partial, 4.2.2.5.9.3 (a), (c), (dl, 4.2.2.5.U Part ial)  

a. Verification of M3S functions i n  a simulated nm of the descent 
phase of IMmission. The follaaJing f'unctions are performed with 
FGNS i n  control using a LGC t e s t  profile: 

1. On/Off control of the Descent Engine. 

2. Automatic throt t l ing of the Descent Engine. 

3. Gimba l l ing  of the Descent EngL~e. 

4. On/off operation of 16 primary RCS jets. 

5. LR information processed during profile run. 

Seq. 27: PGlOS Automatic Ascent. (Para. 4.2.2.5.10 (a) Partial, 
'k .2 .2.5.~ Partial) 

a. Verification of the FCS functions in a sirmrlated nm of the ascent 
phase of IN mission. The following ftmctions a re  performed with 
PGIS in control using a LGC t e s t  profile; 

1. On/Off control of the Ascent Engine. 

2. ~ n / ~ f f  operation of 16 prinary EECS je t s  

3. RR infomation processed during profile run. 

Seq. 28: RCS TCA Malfunction Mode Checkout. (Pam. 4.2.2.12.4 Part ia l)  

a. Verification of RCS ~aution/warning logic for  the following 
conditions: 

1. Long fai l  malfunctions. 

2. Short Fail  malfunctions. 

3. No fail operation. 

4. opposing jets malfunctions. 



OCP OUTLINE 

at Test D ~ ~ c r i p t i o n :  ( ~ o n t  ) 

Seq. 29: AGS Turn-Or,. (para. 4.2.2.6.5.1 (b)  Partial, (c),  (d), (g), ( f ) )  

a. Verification of switchover of ASA Heater power source from PTMU 
t o  Uf power. 

b. ASA temperature operating point. 

c. ASA gyros run-up and run-dm time, via SMRD monitoring. 

d. AEA internal power supply voltages. 

Seq. 30: Data Entry and Display (3mV*) 'Jerification. (para. 4.2.2.6.5.2, 
4.2.2.6.5.3 Partial) 

a. Verification of DEDA status l ights  and electroluminescent numeric 
elements . 

b. Verification of DEDA entry and display alarm logic. 

c. Verification of DEDA fo r  AEA data entry. 

Seq .  31: AEA Self Test. (Para. 4.2.2.6.5.3 par t ia l )  

a. Verification of AEA Arithmetic operations and memory content. 

b. AGS warning l ight.  

c. DEDA i n  and out shift ing yulses. 

Sea. 32: AEA Load and Verif'v Routine 

a.  Verifies AEA capability t o  accept and process the load and verify 
program. (~xecut ive program) 

b. Verifies operation of ACE-S/C uplink, carry-on, and downlink 
equipment associated w i ~ n  the AGS . 

Seq. 33: AEA Self Test Addendum Verification. (para. 4.2.2.6.5.3 Part ia l )  
,/ 
a. Verifies operation of data entry and readout i n  memory, 

b. Cross-talk check, verifying that the newly entered data does not 
affect the previous entries. 

c .  Verifies DEDA binary t o  decimal conversion capability, and display 
of a l l  readout posit ions. 



OCP-GF-62000-FCS I M ~  
Test Description: ( ~ o n t  ) 

Seq. 34: AW/FDA~ Total Attitude Checkout, (para. 4.2.2.6.5.5 (a) (2), 
4.2.2.6.5.5 (b) (1)) 

a, Verification of AEA capability t o  drive FDA1 t o t a l  a t t i tude displays 
in  response t o  AEA tee t  program. 

Sq. 35: AOS/FDAI Attitude Error Checkout, a t  Maximum Deadband. 
(hra. 4.2.2.6.5.5 (a) ( I) ,  4.2.2.6.5.5 (b)  (5) 

a .  Verification of AEA capability t o  drive FDA1 at t i tude error displays 
at maximum deadband, in  response t o  AEA t e s t  program. 

Seq. 36: AGS/FDAI Attitude Error Checkout, a t  Minimum Deadband. 
(Para. 4.2.2.6.5.5 (a) ( l ) ,  4.2.2.6.5.5 (b) (5)) 

a. Verification of AEA capability to drive FDAI1s at t i tude error dis- 
plays at minimum deadband, iri response t o  AEA t e s t  program. 

Seq. 37: AGS A l t / A l t  Rate Checkout. (Para. 4.2.2.6.5.5 (a) (b), (b) (4);  
(8) (51, (b) (3))  

a. Verification of AEA capability t o  drive Altitude and Alti+,ude Rate 
Indicators in  response t o  AEA t e s t  program. 

Seq. 38: AGS Cross-Pointer Checkout. (Para. 4.2.2.6.5.5 (a) (31, (b) (2)) 

a. Verification of AEA capability t o  drive Cross-Pointer Indicators 
i n  response t o  l a t e ra l  velocity signals of the AEA t e s t  profile. 

Seq. 39: AGS Gyro and Accelerometer Scale Fbctors and Polarity Verification 
XPara. 4.2.2.6.5.6) 

Seq. 40: 

a. 

b. 

Optical determination of the vehicle azimuth. 

Verification of accumulation of AEA processed accelerometer and gyro 
outputs for  f ive  minutes of time, ut i l iz ing AEA t e s t  program. 

Verification of output of accumulated data t o  W&/C via downlink 
telemetry. 

Verification of ACE-SIC recording and reduction of data for  deter- 
mination of polarity scale factors of gyros and accelerometers. 

Verification of orientation of ASA axes relat ive t o  the  local 
vertical, by means of ASA accelerometers. 

AGS Pre-Launch Gyro Calibration. (Para. 4.2.2.6.5.8 (b) PartW) 

Insertion of compensation factors for  AEA accelerometers and gyros. 

Insertion of vehicle azimuth and of s i t e  lati tude for  computation of 
nominal earth rate  effect on gyros. 



Test Deecription: ( ~ o n t  ) 
I' ' . c. Determination of Non-G d r i f t  factors for  X, Y a r l  Z gyros. 

Seq. 41: .AN FUght Program Insertion. (bra. 4.2.2.6.5.9) 

a. Flight program load into AEA via ACE-S/C uplink. 

b. Verification of f l igh t  program by AEA Self-Test and operation i n  the! 
Orbit AU.gn Mode. 

Seq. 42: AGS Ine r t i a l  Reference and Polarity Verification 
Para. 4.2.2.6.5.3 Partial, 4.2.2.5.5.1 (h), (i), ( j) ,  (k) ,  (l), 

a. Verification of AEA output discretes, required for  the ine r t i a l  
reference operational modes. 

b. Determination of accelerometer polarity by means of AEA f l igh t  
pr"g=. 

Seq. 43 : FGNS/AGS State Vector Tmnsf e r  

a. #INS CDU zero 

c. AGS ini t ia l izat ion 

d. Readout of s ta te  vector on DEDA 

Seq. 44: PGNS/AGS Attitude AUgnment (para. 4.2.2.6.5.7) 

a. PGNS at t i tude alignment transfer 

b. AGS orbi t  align 

c. AGS IMJ align 

d. Verification of AGS/FGNS alignment, u t i l iz ing  readouts of FI1AI 's 
t o t a l  attitude. 

e, Verification of AGS/PONS alignment, u t i l iz ing  DEIIA and DSKY 
readout 8. 

Seq. 45: ORDEAL Checkout (Orbital Rate Drive Electronics f o r  Apollo & W) 
(Para. 4.2.2.9.4) 

a. Verification of operation of ORDEAL slew control, driving CDR and 
IMP FLU 's total at t i tude displays. 

b. Verification of operation of ORDEAL i n  Lunar Orbit Moae a t  40 NM and 
80 NM, with determination of drive ra tes  f o r  CDR and IMP FMI's. 

c, As (b) above for  Earth Orbit Mode a t  310 8s 100 NM. 

d. As (b) 80 ( C) above a t  70° and 250°. 



Teat Description: ( ~ o n t )  

c . Verification of operation of ORDEAL i n  Earth Orbit Mode at 40 NM 
and 310 NM, with detembation of drive rates for CDR and TMP 
FDAI1 s . 

d. Verification of operation of ORDEAL lighting i n  Bright and Dim Modes. 

Seq. 46: P m  Gyro Compassing 

a. Determinee the orientation of the IM navigation base with respect 
t o  earth coordinates. 

Seq. 47: AGS Lunar Aligr, 

a. Nulling out of earth rate effects on ASA gyros. 

b. Alignment of ASA i ne r t i a l  reference t o  the local  ver t ical  by Y and Z 
accelerometers. 

c. Verification of ver t ical  alignment by the directional cosines matrix. 

d. Comparison of AGS directional cosine angles with the respective 
PC)NS CDU angles. (PGNS in gyro-compassing mode) 

Seq. 48: PCSNS/AGS Alignment Verification. (Para. 4.2.2.6.5.7) 
-b 
J 

a. Accumulation of ASA accelerometers and gyros pulses over an extended 
scunpling period. 

b. Verification of PG~~S/AGS alignment by comparison of data obtained 
from PGNS and AGS accelerometers. 

Seq. 49: Deadband and DECA Gimbal Thresnold Checkout. (para. 4.2 -2.6.3.1 (c), 
&& 

a. Verification (via AGS program) of minimum and maximum deadband of 
ATCA at t i tude control loops. (yaw, pitch, and ro l l )  

b. Verification of ATCA/DECA gimballing control loops of pitch and 
roll at a minimum deadband. 

Seq. 50: Descent Limiter and RGA Checkout. (para. 4.2.2.6.3.2) 

a. Verification (via A@ program) of ATCA descmt limitera i n  yaw, 
pitch, and r o l l  control loopa. AEA t e s t  program i s  ut i l ized t o  
generate at t i tude error signals. 

b. Verification of response of RGA t o  gyro-torquing t e s t  by the Gyro 
Tent switch. 

c. Verification of FINSt s Rate Indicators i n  responee t o  ROA gyro 
t e s t  outputs. 

4 



Test Description: ( ~ o n t  ) r. 
Seq. 51: Ascent Lidi ter  Checkout. (bra. 4.2.2.6.3.3) 

a. Verification (via  AGS program) of ATCA ascent l imi te r  i n  yaw, pitch, 
and r o l l  ccntrol, loops. AEA t e s t  program is  u t i l i zed  t o  generate 
a t t i t ude  error  signals. 

b. Verification of Algebraic summation of RGA outputs and AEA a t t i t ude  
error  signals i n  yaw, pitch, and r o l l  control loops. 

c. Verification of DAI t s  Rate Indicators i n  response t o  RW gyro 
t e s t  outputs. 

Seq. 52: AGS Abort/Abort Stage. (Para. 4.2.2.5.5.1 ( f ) ,  (11, (k), (m)) 

a. Verification of FCS f'unctions dvring t he  Abort and Abort Stage 
operation i n  AGS guidance mode. By means of AGS t e s t  prof i le ,  
the  following f'unctions a r e  exercised and ver i f ied  in the  Abort, 
and Abort Stage operation: 

Abort : - 
1. lhi t ia ' iza t ion of AGS Abort Test Prof i l e  i s  accomplished by 

pressing the  Abort push-button. 

2. Arming of t he  Descent Engine. 

3. Turn-on of the  Descent Engine. 

4. Gimballing of the Descent Engine i n  posi t ive  and negative 
pitch and ro l l .  

5 .  0n/0ff operation of the  p r b a r y  RCS j e t s  in posit ive and 
negative yaw, 2i tch and roll. 

Abort Stage: 

1. In i t i a l i za t ion  of AGS Abort Stage Test Prof i le  i s  accmplished 
by pressing the  Abort Stage push-button. 

2. Simulation of staging by ACE-S/C R-Start conmrand. 

3. Turn-off of the  Descent Engine. 

4. AA.ng of t he  Ascent Engine. 

5 .  hun-on of the  Ascent Engine. 

6. 0n/0ff operation of the  primary RCS j e t s  i n  posit ive and negative 
yaw, pi tch and roll .  



Seq. 53: AGS Attitude Hold C' eclout (Para. 4.2.2.6.5.4, (Y:) 

a. Verification of A08 Attitude Hold capability 't:r monitoring the  AEA 
steering error outputs, rewil i l+, ing from the yaw, pitch, and ro l l  
components of the earth rat6 ac to r .  

Seq. 54: AGC8 Turn-off 

a. AGS pawar turn-off. 

b. Transfer of ASA heaters operation t o  external control (PTMU). 

Seq. 55: RCS Shutdown 

8.. Deactivation of RCS Subsystem. 

b. Cetermination of the final status of RCS valves by IM coclqit 
displays. 

e. Deactivation of RCS dirtplays. 

Seq. 56: Descent Engine Throttle Current Check 

a. Verification of tht. current values at  the  inputs t o  the descent 
engine including TVA, pre-valves and Diode redundancy. 

Seq. 5'7: ATCA Free Run and Mission Timer Checkout. (para. 4.2.2.6.4 (a) (2), 
(a) (31) 

a. Ability of ATCA 800 cps power supply t o  operate i n  a free running 
mode. 

800 cpe frequency of ATCA p e r  supply is  evaluated by camparison 
of RGA motor speeds obtained with and without the synchronization 
signal froxn the PCM/TE clock. 

b. Run-down time cf RG4 gymo. 

c. Ability of Mleeion Timer to mintain full perfonrrmce with 
'Interaal Synchw . 



OCP OUTLINE 

CGP-GF-62000-IPC-LM5 - c., Test Title:  

LM Combirs-a Subsystem Pre-mT Test - Ini t ia l izat ion and kre-Checkout 

Subsystem: 

GSE for a l l  IN Spacecraft Subsystems, ACE-SIC and ACE - Carry-on 

Test Objective: 

a. Provide ini t ia l izat ion ( tes t  set-ups ) and pre-checkout procedures 
 re-checkout Prcpamtion checklist) required. t o  support LM Combine? 
Subsystem Pre-FW.T Test. 

b. Provide a detailed t.est equipment matrix containing group (S/S and 
..4~~/~arry-on/~pacecraft) usage and quantity available vs. quantity 
required. 

c. A vehicle connector l i s t  w i l l  verify proper vehicle connector configura- 
t ion as required t o  support the s t a r t  of the Pre-FEAT Test. 

d. Vehicle equipment installation w i l l  be verified u t i l iz ing  the flight 
hardware l ist  a. 

e. Provide the i n i t i a l  cabin configuration t o  support s t a r t  of the Pre-FEAT 
Test. 

Ascent and Descent Stages mechanically and electr ical ly  mated, 

Locat ion: 

Integrated Workstand, Plant 5 

Hacardoua Operat ions : 

Not Applicable 

Equipment Under Test: 

GSE and s u p r t  equipaent fo r  the following groupa: 

a. ACE 

b. ACE Carry-on 

c. Spacecraft 

d. Instrumentation Subsystem 

e. Caaanunicat ions Subuystam 

f. Electrical. Power Subsyrtsm 



EQuipent Under Test: ( ~ o n t )  

g. Environmental Control Subrryetcnn 

h. Propulsion Subayetam 

1. Abort Quidmcs Subsyetam 

j . Control Elect ronics Sect ion 

k. Displays and Controls Subsystem 

1. Primary Guidance, Navigation an8 Control Subsyetem 

m. Landing Radar Subsystem 

n. Rendeevoua Radar Subsystem 

o. Reaction Control Subs.l.st em 

p. Explosive Devices Subsystem 

Teat Deecription: 

1, Prepares workatand and vehicle for  Pre-FEAT Test by configuring CBE and 
support equipnent for  &rouprr l i s t ed  in "Equipnent Under Test" section of 
Out line. 

2, Perfomq checkout procedures and initial settings for  GSE and mapport 
equiment lid ed i n  "Equippent Under Test" sect ion of outline. 

3. During the running of the Pre-FEAT Test portions of the t e s t  set-ups 
and pro-checkout prepra t ion  checklist will be performed as specified 
by the control document. 



6. 4 .O TEST REQ- YATRIX 

4.1 Description: 

The cross reference inCex supplies a paragrap?? correlation between 
the Quality Assurance Provisions (section #4) of LSP-470-2, Part 11, 
Test and Checkout Requirement Document (TCRD) , and vehicle OCP t e s t  
rrequences where required. The function of th i s  matrix is  t o  
confirm that vehicle tes t s  are i n  agreement with the governing 
perf ,rmance specification. 

4.2 Top s~~c/TCRD/(ICP Sequence Matrix 
1 t o  be supplied) 
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